Interpreting conflict mortuary behaviour: applying non-linear and traditional quantitative methods to conflict burials by Spars, Stephanie Anne
Interpreting  Conflict  Mortuary  Behaviour: 
Applying  Non-Linear  and  Traditional  Quantitative  Methods  to 
Conflict  Burials 
Stephanie  Anne  Spars 
Thesis  submitted  to  the  University  of  Glasgow 
Department  of  Archaeology 
for  the  degree  of  Doctor  of  Philosophy 
September  2005 
0  Stephanie  A  Spars,  September  2005 Interpreting  Conflict  Mortuary  Behaviour:  Applying  Non-Linear 
and  Traditional  Quantitative  Methods  to  Conflict  Burials 
The  research  in  this  dissertation  concerns  methods  and  theories  involved  in  the 
analysis  and  interpretation  of  burials  related  to  wars  and  other  conflict  situations.  Its 
core  is  a  conflict  interment  model  that  I  developed  to  facilitate  the  identification  of 
material  differences  in  burials  that  will  help  in  understanding  burial  circumstances 
(e.  g.,  whether  a  death  occurred  in  direct  conflict  on  the  battlefield,  as  a  direct 
consequence  of  battlefield  injuries  or  other  trauma,  or  as  an  execution,  or  was 
unrelated  to  the  conflict;  and  whether  the  subsequent  burial  was  by  a  'fiiendly', 
gneutral'  or  'hostile  group').  There  is  a  great  need  for  such  a  model,  because 
exhumations  tend  to  focus  on  the  recovery  of  remains  -  while  assuming  the 
circumstances  of  death  and  burial  -  and  therefore  lack  the  structured  methods  and 
procedures  that  might  provide  additional  information  about  what  actually  took  place. 
I  analyse  nine  datasets  from  seven  different  conflict  episodes  spanning  the  15  th 
century  to  the  late  20'h  century.  The  reason  for  using  data  from  different  centuries, 
types  of  conflict,  culture,  and  grave  type  (or  level  of  a  particular  type  of  grave)  is  to 
test  the  applicability  of  the  model  to:  a)  known  grave  types,  in  order  to  discern  any 
common  elements  to  be  found  in  friendly,  neutral,  or  hostile  interments;  and  b) 
unknown  grave  types,  in  order  to  tentatively  identify  those  responsible  for  interment 
and  the  circumstances  surrounding  the  burials. 
The  model  takes  account  of  both  normative  (cross-cultural)  and  situational 
behaviours  in  the  death  and  burial  process,  and  includes  variables  dealing  with  body 
positioning,  cause  of  death,  presence  or  absence  of  mutilation,  burial  container,  and 
ritual  markers  including  clothing  and  grave  goods. 
The  ultimate  goal  is  to  develop  an  approach  to  burials  in  archaeology  applicable  in  a 
wide  variety  of  recent,  historic  and,  possibly,  prehistoric  contexts. 
As  these  data  have  both  qualitative  and  quantitative  aspects,  'fuzzy'  aspects 
associated  with  cultural  attitudes  to  death  and  burial,  along  with  situational  aspects 
related  to  the  conflict  itself,  I  applied  neural  network  analysis,  a  statistical  approach 
only  recently  applied  in  archaeology.  As  neural  network  analysis  is  a  non-linear 
approach,  it  can  process  both  metric  and  non-metric  data  into  the  three  main  types  of 
burials  I  identified  in  my  research  -  friendly,  neutral,  and  hostile  -  and  distinguish 
the  best  variables  to  identify  these  burial  types. 
The  results  of  the  neural  networks  analysis  were  positive:  the  process  yielded  well- 
defined  clusters  and  patterns  at  the  intra-site  level  as  well  as  at  the  broader,  inter-site 
level. 
These  results  have  two  main  implications.  First,  they  suggest  that  a  conflict 
interment  model  is  a  potentially  valuable  forensic  tool  that  may  be  applied  in 
circumstances  where  little  is  known  of  the  circumstances  of  death  and  burial  outside 
the  material  evidence.  Second,  they  show  that  neural  networks,  and  other  non-linear 
techniques,  such  as  self-organizing  mapping,  may  increase  the  range  of 
archaeological  data  accessible  to  statistical  analysis,  with  important  ramifications  for other  smaller  size  datasets,  as  they  are  significant  in  themselves  as  remnants  of  past 
events  and  clearly  merit  study. 
This  thesis  therefore  presents  a  more  structured  archaeological  approach  to 
qualitative  and  quantitative  analysis  of  burial  behaviour  during  conflict,  by 
providing  a  means  to  analyse  the  relationship  between  the  dead  and  those 
responsible  for  burial. 
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uZAPTE  R  n.  INTRODUCTION 
Dlealtra  and  Emig  duTing  Conflict 
Death  and  burial  during  conflicts  provoke  a  myriad  of  compler,  actions  and  emotions 
thet  o-ften  differ  from  behaviour  in  peacetime  situations.  N04L  only  may  causes  of 
death  be  dramatically  different  from  normal  circumstances  (e.  g.  combat  related  or 
extra-judicial)  but  the  living  may  act  towards  the  dead  in  ways  that  contrast  with 
Liaditional  customs,  as  conflicts  also  bring  together  diverse  social  or  cultural  groups 
with  diffierent  attitudes  and  traditions  about  death.  This  variation  in  treatment  is 
especially  significant  in  the  study  of  conflict5,  as  who  buries  the  dead  may  not  be  the 
saine  as  in  times  of  peace.  The  difference  in  relationship  is  manifested  by  the 
material  remains  of  the  burial.  What  one  does  with  those  killed  in  conflicts  depends 
upon  ýAether  the  victims  are  compatriots  or  not,  whether  interment  is  during  or  after 
battle,  md  whether  it  is  in  friendly  or  enemy  territory. 
A  burial  by  compatriots,  or  friendly  forces,  may  show  signs  of  an  attempt  to  follow 
moi-Luary  procedures  consistent  with  the  traditional  culture  -  in  other  words, 
normative  rituals.  At  a  minimum,  one  would  expect  evidence  of  humane  or 
respectiflul.  body  treatment,  such  as  conventional  body  positioning,  and  an  absence  of 
negative  aspects  such  as  mutilation  or  bizarre  positioning,  For  example,  the  burial 
of  a  soldier  by  fellow  prisoners-of-war  in  South  Vietnam  (circa  1968)  displayed 
great  care  in  the  proper  layout  of  the  body  even  though  the  prisoners  suffered  from 
ma,  ýInutrition  and  lacked  the  proper  tools  to  dig  a  gtave  (Holland  2001).  Ontheother 
hand,  hostile  forces  would  neither  know,  nor,  presumably,  care  about  individual 
identities  to  perform  what  is deemed  traditional  to  the  victim's  culture  or  religion, 
whether  or  not  they  shared  the  same  religious  traditions.  Such  burials  would.  show 
an  absence  of  ritual  behaviour,  and  in  some  instances,  the  dead  might  be. 
. 
intentionally  placed  in  offensive  positions  out  of  disrespect,.  such  as  placing  the  head 
on  the  pelvis.  In  addition,  when  hostile  forces  commit  crimes,  such  as  extrajudicial 
killing  -  for  example,  the  summary  execution  of  prisoners  or  non-combatants  - 
burials  may  be  intentionally  disguised, However,  the  signs  at  a  burial  may  not  always  be  clear-cut;  there  may  be  a  mixWre 
of  signals  that  can  confuse  the  identification  of  burial  circumstances.  In  the  stresses 
of  war,  it  might  be  necessary  to  bury  the  dead  quickly  under  fire  or  to  ward  off 
disease,  or  the  burying  might  be  done  by  friendly  forces  who  are  of  a  different 
culture,  religion  or  social  or  political  group. 
In  order  to  determine  the  circumstances  of  death  and  burial,  it  is  therefore  important 
to  treat  the  burial  site  as  a  context  of  cultural  behaviours  that  produce  material 
evidence  in  a  spatial  setting.  This  inclusion  of  context  in  any  analysis  is  paramount 
if  one  is  to  create  an  accurate  depiction  of  the  conflict. 
The  wope  OT21rchmeoRogy 
Archaeology  comes  into  the  picture  when  such  interments  are  discovered  or 
inVeStigated.  Ideally,  archaeology  can  apply  a  body  of  method  and  theory  to  help 
interp,  ret  the  burial  context.  The  archaeological  excavation  of  burials  follows  a 
. systematic  methodolog  that  is  well  established.  For  example,  there  is  careful  ZIY 
excavation  of  bones  and  artefacts  with  a  thorough  recording  of  their  placement  and 
positioning.  There  is  also  a  physical  anthropological  study  of  the  remains. 
are  often  part  of  wider  studies  of  The  problem  is  that  traditional  goals  of  exhumation 
-ýulttjre,  rather  than  spqcifically  focused  on  the  circumstances  of  death  and  burial. 
96searchers  tend  to  be  more  interested  in  the  indicators  of  status  and  other  aspects 
. ---tfiat  iefer  to  the  culture  of  the  dead,  rather  than  to  the  situation  of  death  and  burial. 
a  result,  most  mortuary  archaeology  studies  deal  with  normative  traditions  and 
fbi.  nlal  burial  grounds,  which  will  have  the  evidence  appropriate  to  studies  of 
ý!  idividtlalS  in  society.  Unfortunately,  this  focus  is  not  suitable  for  the  study  of 
C6,11fliat  peiiod  burials,  because  conflicts  involve  tensions  that  cut  across  social  and 
ýcultural  boundaries  and  provoke  actions  that  may  be  contrary  to  social  norms. 
There  !,  g  an  arcll,,,  1,  ological  study  of  conflict  on  battlefields,  or  bat  eld 
(`eDI08-  Y,  Which  joins  with  history  in  concentrating  on  the  study  of  battles,  using 
bill  atioll  of  historical  documents  and  archaeological  evidence.  Again,  this 
"IPMR&  do  es  ne-L'  address  the  conflict  itself,  but  rather  the  historical  events.  One 
2 notable  exception,  however,  focuses  on  conflict  behaviour  and  combat  modelling. 
In  the  study  of  the  archaeological  remains  of  the  Battle  of  Little  Big  Horn  (1976), 
Fox  used  the  distribution  of  material  culture  and  testimony  from  surviving  American 
judian  participants  to  establish  that  the  American  Indians  were  better  armed  than 
previously  assumed  and  that  they  probably  outgunned  the  U.  S.  7"'  cavalry  and 
forced  them  into  a  disorganised  retreat  rather  than  a  dramatic  'last  stand'  (Fox  1993: 
337) 
in  fact,  most  conflict  burials  are  not  excavated  by  archaeologists  at  all,  but  rather 
discovered  accidentally  during  land  redevelopment,  as  part  of  war  crime 
investigations,  or,  as  in  the  search  for  NffAs  (soldiers  missing  in  action)  in  Korea 
and  Vietnam  by  the  US  government.  In  these  cases,  the  primary  intent  is  to 
determine  the  identity  of  the  victim  and,  perhaps,  the  circumstances  of  death. 
These  examples  suggest  that  there  needs  to  be  aAi  archaeological  study  focused 
specifically  on  conflicts,  on  death  and  burial  in  the  theatre  of  war  -  studying  burials 
that  are  the  residues  of  a  conflict  that  have  either  been  unintentionally  forgotten  or 
purposefully  ignored.  Such  graves  can  be  the  remnants  of  civil  conflict  and  extra- 
judicial  IdIlings,  burials  in  the  haste  of  battle  (e.  g.  burial  in  a  fox  hole),  or  more 
organised,  yet  forgotten  burials,  such  as  those  in  cemeteries  no  longer  recognisable 
because  of  decay  and  neglect. 
colaffict,  au-chaeology 
The  goal  of  conflict  archaeology  is  not  only  to  determine  the  death  and  burial 
circumstances  of  individual  victims,  but  also  the  identity  of  the  buriers  by  means  of 
the  material  evidence  at  the  burial  site  relating  to  cause  (or  manner)  of  death  and 
treatment  of  the  body.  This  approach  offers  a  more  detailed  view  of  conflicts  and 
helps  in  understanding  questions  such  as  the  treatment  of  combatants  (attitudes  of 
the  enemies  towards  each  other)  and,  in  the  landscape  of  a  battlefield,  details  of 
territorial  control,  and  the  ebb  and  flow  of  battle.  It  also  looks  beyond  the  actions  on 
the  battlefield  to  the  attitudes  and  behaviours  of  social  and  cultural  groups  towards 
others. 
3 The  study  of  conflict  period  burials  differs  from  more  traditional  examples  of 
baudefield  archaeology,  which  tend  to  concentrate  on  reconstructions  of  the  actual 
battles  and  the  recovery  of  bodies  and  material  culture.  It  also  takes  one  more  step 
away  from  the.  majority  of  mortuary  studies,  which  tend  to  focus  on  the  status  or 
raAc  of  the  deceased.  To  understand  conflict  burials,  it  is  necessary  to  identify  who 
was  responsible  for  burial  from  the  archaeological  evidence  (e.  g.  artefacts,  body 
treatment)  and  the  context  of  the  site.  Conflict  archaeology  therefore  explores  the 
death  and  burial  events  and  their  meaning  and  significance  in  the  culture  of  conjWct. 
The  culture  of  conflict  brings  together  combatants  who  are  typically  of  diff-crent 
cultures  or  social  and/or  political  background,  and  who  therefore  act  differently 
towards  the  dead.  In  order  to  do  this,  it  is  necessary  to  consider  not  only  the  events 
of  file  conflict,  but  also  the  general  attitudes  and  traditions  associated  with  burial  in 
the  cultural  groups  involved.  Knowledge  of  normative  practices  is  necessary  to 
identify  the  buriers,  because  the  degree  of  variation  from  the  norm  may  indicate  the 
degreQ  of  separation  flom  the  dead. 
This  approach  incorporates  the  identification  of  pattems  in  the  broader  theoretical 
ffame-work  that  recognises  the  underlying  role,  of  the  social  context.  Humans  are 
social  beings  that  react  to  situations  outside  the  realm  of  normal,  more  peaceful 
times.  Furthermore,  conflict  burials  have  the  potential  to  provide  evidence  of  social 
processes  related  to  attitudes  about  death  and  the  dead,  within  and  outside  a  cultural 
group.  Conflict  causes  people  to  act  differently  than  they  would  under  peacetime 
circumstances.  Conflict  therefore  provokes  behaviours  in  matters  of  death  and 
burial  that  may  reveal  attitudes  of  the  combatants  about  each  other,  and  their  culture. 
It  is  how  these  differences  are  manifested  in  burial  behaviours  that  is  the  focus  here. 
AORRY,  1ý7jS  OTCoaffiet  IDegItFM  %Ud  IBUTý2R 
As  mortuary  behaviour  is  a  dynamic  social  domain,  which  is  made  more  complex 
during  conflict  situations,  a  series  of  models  are  developed  to  define  the 
charaicteristics  of  conflict  burials  and  these  model's  are  analysed  in  a  series  of 
quanttitative  techniqves.  Since  variation  in  intent  in  conflict  burials  is  so  important 
tO  filterprettation,  what  is  needed  is  a  more  flexible  method  that  allows  the  addition 
Of  more  qualitative  data  and  has  the  potential  to  offer  a  new  perspective  on  the  data. 
a When  viewed  together,  qualitative  and  quantitative  data  can  off-er  important 
inforniation.  that  can  be  applied  to  test  the  applicability  of  the  model  to  conflict  . 
burials. 
In  order  to  identify  a  framework  that  will  assist  in  the  problem  of  recognising  the 
type  of  corifflict  burial,  this  thesis  begins  with  an  assessment  of  the  various 
theoretical  approaches  and  methods  of  mortuary  studies.  Chapter  2  examines  these  L 
studies  in  order  to  refine  an  approach  within  the  methodological  and  theoretical 
contex,.  t  of  othersimilar  anthropological  and  archaeological  research.  They  are 
discussed  and  evaluated  on  how  they  can  contribute  to  the  study  and  understanding 
of  conflict  burials. 
FoRowing  this  discussion,  a  model  is  developed  in  order  to  interpret  what 
characteristics  to  look  for  in  the  distinction  of  normative  and  anomalous  burial  types 
encountered  in  conflict  areas.  It  identifies  characteristics  of  anomalous  sites  and 
behaviours  at  burial  sites  within  conflict  areas  and  yields  possible  explanations  for 
those  deviations  from  normative  practice.  The  refined  theoretical  framework  and 
model  are  applied  to  a  series  of  archaeological  and  non-archaeological  data,  which 
include  the  retrieval  of  remains  from  conflict  zones  for  identification  or  for  evidence 
in  criminal  proceedings.  To  test  the  applicability  of  the  model  over  time,  space,  and 
culture,  it  is  tested  through  the  analysis  of  war  dead  over  five  centuries  in  six 
countries. 
The  dataset  consisis  of  434  cases,  including  conflict  and  normative  cases.,  ranging 
from  a  medieval.  England  mass  grave  (1461)  to  more  recent  graves  (1995).  Thesites, 
represent  a  variety  of  times  and  cultures:  English  medieval,  two  sites  from  the 
American  Civil  War,  American  War  of  1812,  one  individual  North  American  battle 
(Battle  of  Little  Big  Horn),  four  burials  from  the  Spanish  Civil  War,  several  graves 
: &om  the  Korean  War,  and  the  conflict  in  the  Former  Yugoslavia.  This  eclectic 
mixture  of  cultures  and  periods  is  another  example  of  the  unusual  facets  of  this 
study.  As  the  goals  of  the  exhumations  differed,  so  did  the  quality;  therefore  the 
overall  sample  size  is  small.  However,  these  smaller  sized  samples  do  excist  and  it  is 
necessary  to  develop  a  methodology  that  can  be  applied  to  smaller  datasets  because 
there  is  a  wealth  of  information  that  they  offer. 
5 The  methods  of  analysing  these  data  are  a  mixture  of  traditional  multivariate 
methods  and  the  more  novel  approach  of  neural  networks  (in  this  study,  the  Self- 
Organizing  Map  or  SOM  method)  in  order  to  identify  the  quantitative  approach  that 
best  distinguishes  different  conflict  burial  types.  The  multivariate  techniques  are 
as,  ed  to  explore  the  data  for  potential  patterns  as  well  as  correlations  among 
variables  in  conflict  mortuary  behaviour. 
There  are  four  stages  of  testing  using  multivariate  techniques.  The  purpose  ol  the 
gtatistical  testing  is  two-fold:  data  reduction  and  classification.  The  initial  testing 
phase,  using  factor  analysis,  reduces  the  number  of  variables  and  the  latter  three 
phases,  of  testing  are  concerned  with  classification  of  the  data  based  on  the  three 
conflia  burial  types. 
Following  this  step  is  an  examinationof  the  clustering  results  and  correlations 
identified  by  the  neural  network  method.  The  SOK  which  is  relatively  new  in 
archaeology,  is  also  a  tool  used  for  data  exploration,  or  data  mining.  It  has  an 
advantage  over  tradi  ional  multivariate,  techniques  in  that  it  can  accommodate  non-  t 
linear  data  such  as  descriptive  locational  data  or  cause  of  death  variables.  For  this 
reason,  the  application  of  the  SOM  seemed  appropriate  as  an  analytical  method 
because  it  emulates  the  variability  in  mortuary  behaviour,  which  under  conflict 
situations  varies  with  circumstances  of  time,  place,  culture,  and  event. 
Theýreason  for  the  use  in  this  analysis  of  the  traditional  multivariate  techniques  in 
conjunction  with  the  more  novel  approach  of  neural  networks  is  to  develop  a 
comprehensive  method  that  incorporates  both  quantitative  and  qualitative  data  and  is 
capable  of  recognizing  patterns  in  conflict  mortuary  behaviour.  Associated  with  an 
interest  in  the  social  patterning  present  in  burial  data  are  the  quantitative  methods 
that  are  utilized  in  an  attempt  to  extract  them.  Thp  use  of  certain  quantitative 
methods  provides  certain  advantages,  such  as  identif-ying  correlations  among 
variables.  The  use  of  the  SOM  approach  can  be  seen  to  have  two  major  goals. 
Firstly,  analysis  of  the  structure  of  the  data  may  reveal  some  completely  new 
features  of  the  behaviours  considered.  Secondly,  it  can  also  indicate  patterns  and 
weaknesses  in  the  variables. 
6 The  approach  to  the  analysis  and  interpretation  of  burial  remains  emerges  from  a 
theoretical  framework  as  well  as  observations  of  the  archaeological  data.  This  thesis 
proposes  a  data  analysis  methodology  that  works  within  a  theoretical  fran-lework  that 
encompasses  the  context  of  the  site  as  well  as  the  material  evidence. 
rIo  reiterate,  the  following  analysis  does  not  focus  on  the  social  dimensions  of  the 
dead  as  they  are  represented  in  burials.  This  study  of  mortuary  behaviour  in  a 
conflict  situation  requires  the  exploration  of  a  context  dramatically  altered  from  the 
social  norm,  one  in  which  the  context  of  living  and  dying  varies  according  to  the 
conflict  situation,  along  with  patterns  of  behaviour.  This  research  will  explore  how 
burial.  can  reveal  some  of  the  more  theoretically  orientated  aspects  of  conflict  and 
the  respective  individuals,  social  gToups  and  cultures  involved  and  their  interaction 
when  they  are-examined  in  a  qualitative  and  quantitative  manner.  This  examination 
of  shared  characteristics  and  comparison  of  differences  between  sites  may  reveal 
patterns  of  cultural  behaviour  that  can  ultimately  assist  us  in  gaining  insights  into  the 
na-ure  and  circumstances  of  conflicts  themselves. 
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There  is  a  wealth  of  information  from  diverse  sources  relating  to  the  study  of 
normative  historical  and  contemporary  mortuary  behaviour,  with  a  variety  of 
opinions  and  paradigms  as  to  the  most  effective  method  of  analysis.  Since  there  is 
, so  much  variatio  n  in  approaches,  methods  and  theories,  archaeologists  continue  to  0 
search  for  new  ways  to  study  mortuary  behaviour  that  better  incorporate  meaning,  as 
reflected  in  the  forms  of  human  expression  evident  in  ritual  practice,  belief  systems, 
and  customs  (Whaley  1981:  4). 
Mortuary  practices  may  be  "the  result  oL  actions  which  contribute  to  shaping  society 
itself'  (Eflike  1997a:  2  1)  and  therefore  signify  broad  cultural  patterns  beyond 
specific  societal  and  cultural  boundaries.  The  treatment  of  the  dead  and  subsequent 
burial  practices  can  also  shape  or  influence  social  values,  or  reflect  the  society,  and 
may  actually  influence  the  way  a  society  views  life  and  death.  This  is  shown  clearly 
by  the  profound  influence  of  the  Holocaust  in  Jewish  culture  and  by  attitudes  to 
social  groups  within  and  among  warring  cultures,  based  on  the  treatment  of  the  dead 
by  combatants  and  other  participants, 
There  is  more  to  a  burial  than  the  extent  to  which  ritual  behaviour  was  performed. 
Ian  Morris  states  that  one  of  the  failings  of  previous  studies  of  mortuary  behaviour 
and  ritual  was  that  it  was  approached  by  assuming  that  "ritual  can  only  be  analysed 
as  pArt  of  religious  belief,  and  that  this  in  turn  has  little  to  do  with  'external' 
phenomena  such  as  power,  conflict,  class,  ideology,  and  so  orý'  (Morris  1992:  2). 
However,  the  'external'  phenomena  commented  upon  by  Morris  have  a  direct 
impact  on  the  nature  ofrituals  and  to  what  degree  those  rituals  are  performed  in  the 
disposal  of  the  dead.  For  example,  while  there  may  be  an  attempt  to  maintain  some 
semblance  of  nomiative  ritual  behaviour,  in  the  case  of  conflict  and  where  areas  are 
under  dispute  and  the  numbers  of  dead  are  greater  than  norm,  al,  sorne  aspects  of  the 
"Ormative  ritual  may  not  be  followed.  While  a  group  might  intend  to  abide  by 
religious  belief,  they  may  simply  not  be  able  to  follow  through.  Religion  is 
0 
0 ilierefore  only  one  part  of  the  ritual.  Class,  ideology,  and  conflict  may  limit  the 
v,  rLeat  to  which  funeral  rites  are  carried  out;  therefore,  ritual  cannot  be  separated  and 
analysed  in  isolation. 
Death  rituals  are  a  socially  constructed  event.  The  fears,  hopes,  and  attitudes  people 
Ilave,  cowards  it  are  not  instinctive,  but  raffier  are  learned  from  such  public  structures 
as  the  languages,  arts,  and  religious  and  funerary  rituals  of  their  culture.  It  is 
assumed  here  that  any  broad-scale  change  in  the  relationships,  between  the  living  is 
accornpanied  by  modifications  of  these  death  meanings  and  ceremonies,  as 
Huntingion  and  Metcalf  note: 
Cultural  difference  works  on  the  universal  human  emotional  material, 
just  as  it  does  on  universal  modes  of  reasoning  or  requirements  of 
institutional  arrangement.  Although  we  clearly  recognize  emotions 
that  are  familiar  to  us,  the  range  of  acceptable  emotions  and  the 
precise  constellation  of  sentiments  appropriate  to  the  situation  of 
death  are  tied  up  with  the  unique  institutions  and  concepts  of  each 
society. 
Uniformity  of  human  emotion  does  not  explain  the  rituals  of 
societies.  The  baffling  combination  of  the  familiar  and  the  strange, 
the  universal  in  the  cultural  particular,  confronts  the  anthropologist 
even  when  examining  human  sentiments,  even  human  reactions  to 
death  (1979:  43). 
The  conflict  period  burial  model  to  be  outlined  and  discussed  below  is  therefore 
more  than  just  the  study  of  remains  and  artefacts  within  the  context  of  a  site.  It  takes 
ireto  account  the  variability  of  these  behaviours  across  cultures  in-  order  to  provide  a 
socio-cultural  context  within  which  to  interpret  death  and  disposal  of  individuals 
during  conflict  periods. 
x9f. 
2TR-Mo  ORE,  TffCAL  APPROACHES  TO  MORTUARYSTUMES0.  THESTUDYOF 
TM  13URIAL  CONUXT  AND  MORTUARY  TBEORY 
In  order  to  understand  the  nature  of  death  and  burial  in  a  specific  culture,  it  is  first 
neceSsary  to  consider  the  theoretical  background  and  methodology  used  by 
individual  researchers,  as  each  approach  will  selec  ' 
t,  analyse,  and  interpret  data 
Within  specific  cultural  and  historical  paradigms. 
9 121  Fu  RactionaRist  Appro.  %ch 
Many  prcý-vious  studies  of  mortuary  behaviour  have  Bocused  on  the  role  of  grave 
goods  and  other  ritual  markers  at  the  individual  level  to  suggest  social  status.  It  is 
the  relationship  between  the  individual  and  the  degree  of  the  funcrary 
conmemoration  that  is  central  to  these  studies  (Binford  1971;  Tainter  1978). 
Many  theses  on.  m.  ortuary  behaviour  have  discussed  and  analysed  the  role  of  status 
of  an  individual  and  how  that  is  reflected  in  the  archaeological  record.  The  deceased 
is  viewed  in  a  specific  way  in  a  social  conte,  ýd,  and  this  is  subsequently  represented 
in  burial.  Saxe  (1970)  discusses  an  individual's  'social  identity'  and  the  interaction 
of  the  individual  with  others  according  to  the  rules  of  the  larger  social  milieu  and 
how  this  'social  identity'  is  personified,  manifested,  and  perpetuated  in  burial. 
-A  majority  of  the  earlier  works  in  mortuary  studies  focus  on  status  and/or  rank  the 
identifIcation  of  vertical  divisions.  For  example,  Saxe  (1970)  defined  eight 
hypotheses  regarding  mortuary  practices  to  identify  or  define  social  identity  and 
rank  among  a  community.  Hie  proposed  that  burial  types  should  be  viewed  as 
expressions  of  the  individual's  social  identity.  Saxe  was  looldng  for  evidence  of 
Aructure  through  burial  data  and  asking  whether  selectivity  for.  one  sex  over  the 
other  is  evident  in  the  composition  of  the  burial.  The  often-'quoted  'Hypothesis  S'  of 
Saxe  states  that: 
-  To  the  degree  that  corporate  group  rights  to  use  and/or  control  crucial 
but  restricted  resources  are  attained  and/or  legitimized  by  means  of 
lineal  descent  fi7om  the  dead  (i.  e.  lineal  ties  to  ancestors),  such  groups 
will  maintain  formal  disposal  areas  for  the  exclusive  disposal  of  the 
dead,  and  conversely  (Saxe  1970:  119), 
There  are  two  important  limitations  to  be  considered  here:  1)  any  clustering  that  may  0 
be  perceived  does  not  necessarily  represent  descent  groups,  but  merely  the  presence 
of  Sonie  form  of  division;  and  2)  this  does  not  apply  to  non-nomiative  circumstances 
where  therules  of  behaviour  have  changed. 
Biliford  expanded  on  this  approach  with  his  study  of  Inuit  burials.  Binford  also 
09  independent  of  everyday  life,  but  linked  to  Ua  ested  that  mortuary  behaviour  was 
10 social  organisation  (1971:  6-29).  Binford.  broke  down  the  components  of  burial  to 
the  folljowhig  'dimensional  distinctions: 
1.  *  Treatment  of  the  body  itself.  articulation,  disposition  of 
burial;  number  of  bodies  in  grave,  mutilation; 
2.  Preparation  of  the  disposal  facility:  type  of  burial; 
orientation,  location  of  facility; 
3.  Burial  context  within  grave:  arrangement,  grave  goods; 
and 
4.  Population  profile  and  biological  dimedsions:  age,  sex, 
disease,  and  relationships  (Binford  1971:  19). 
He  then,  applied  tests  of  significance  to  age,  sex,  location,  and  social  position  to  test 
his  hypotheses.  He  also  used:  &equency  tests  to  analyse  his  proposed  dimensions  of 
tho  social  persona  represented  in  mortuary  behaviour.  Binford  concluded  that  social 
comple-6ty  will  determine  the  number  of  dimensions  of  the  social  persona  will  be 
symbolised  in  burial  (Binford  1971:  23);  however,  this  assertion  is  difficult  to 
demonstrate  cross-culturally,  with  compl  exity  being  entirely  subjective. 
Iffie  Saxe/Binford  approach  focused  on  developing  cross-cultural  rules.  However,  it 
relies  on  the  assumption  that  a  single  attitude  to  death  and  burial  applies  and 
different  responses  and  attitudes  are  not  considered,  thus  limiting  the  scope  of  the 
approach. 
TAiwer  expanded  on  this  approach  of  cross-cultural  rules  to  mortuary  analysis  by 
,  wguing  that  it  is  possible  to  develop  indicators  of  individual  status  from  mortuary 
contexts  (Tainter  1975:  2).  Tainter  introduces  one  way  to  identify  an  individual's 
rank  -  through  the  study  of  'energy  expenditure'  and  how  it  would  affect  grave  size, 
bodily  treatments,  and  grave  ornaments  (1975:  2).  While  he  uses  the  concept  of 
4energy  expenditure'  to  interpret  prehistoric  burials.,  it  is  applicable  to  areas  in  which 
there  is  ethnographic  or  documentary  data  to  supplement  the  archaeological 
interpretation.  This  concept  of  energy  spent  on  an  individual's  grave  can  also 
, suggest  something  of  the  attitude  of  those  conducting  the  burial,  as  the  treatment 
Will  be,  different  according  to  the  nature  of  their  relationship  to  the  deceased.  This 
approach  is  clearly  problematic  in  the  study  of  mass  graves,  as  a  person's  status  may 
110t  be  clearly  defined.  Furthermore,  Parker  Pearson's  study  ofBritish  mortuary 
Prs-Utices  in  the  late  2&  century,  focusing  on  the  Cambridcgp  area,  identified  a  clear COWLTI'IdidiOn  to  Tainter's  model.  Parker  Pearson's  assessment  indicated  that  the 
, jsy  community  had  the  highest  expenditure  and  most  elaborate  f  Ur  -uneral  and 
m,  ý-wkcers,  yet  this  group  are  generally  recognised  as  being  members  of  the  lower 
je.  ijejs  of  British  society  (Parker  Pearson  1902:  104). 
-im,  -I  fuilctionalist  perspective  does  not  address  the  role  ol,  a,  d  changes  in,  ritual 
Whaviour  and  its  indirect  impact  on  the  artefacts  that  do  appear.  Nor  does  this 
approach  analyse  the  horizontal  dimension  of  kin  groups,  clans,  or  religious 
membership.  -  Furthermore,  it  cannot  account  for  changes  in  the  meaning  of  artefacts 
when  they  are  used  in  different  contexts  (Hodder  1982b:  152)  because  meaning  is 
not  locked  into  one  period  of  time  or  place.  Humphreys  observed  that: 
...  the  conceptual  barrier  is  based  on  the  antithesis  between  'things' 
and  the  meaning  people  attach  to  them.  ... 
Social  anthropologists 
produce  examples  of  burial  forms  or  artefact  patterns  of  w1lich  the 
archaeologist  would  never  guess  the  meaning  without  help  aom. 
ethnographic  or  written  sources;  and  it  is  attractive  to  some 
archaeologists,  in  response,  to  look  for  a  solution  in  stressing  the 
materiality  of  their  data,  in  associating  themselves  with  'science' 
rather  than  with  history,  in  seeking  ways  of  making  the  fact,  s  speak 
for  themselves  a-lumphreys  1083:  172). 
Consequently,  there  has  been  a  move  towards  a  study  of  context  and  of  'patterned 
similarities  and  differences  in  relation  to  the  object  and  the  questions  being  asked' 
P.  -odder  1997:  6).  Mile  addressing  the  importance  of  context  in  studying  mortuary 
behaviour  is  not  a  new  idea  (HGdder  1982b;  1986;  Shanks  and  Tilley  1987),  it  is 
often  a  neglected  one.  The  complexity  of  a  given  society  or  its  structvxe  as  a  whole 
is  not  the  focus  in  this  research,  but  how  the  society  of  the  buriers  responds  to  death 
in  a  conflict  situation. 
2.2-2,  Post,  -pvocessup-R  Approaches 
The  fundamental  inadequacy  with  the  functionalist  approach  towards  mortuary 
behaviour  is  that  it  does  not  address  the  role  of  human  decision  and  independent 
bekaviour.  Humans  are  more  than  just  instruments  that  fulfil  some  function  or  role; 
they  possess  emotions  that  go  beyond  function  and  reason.  Because  individuals  act 
enlotionally,  they  do  not  always  act  in  their  best  interest;  therefore,  they  tend  to 
Violate  the  tenets  ol  the  functionalist  perspective  (Hodder  1982a:  5). 
12 Archaeologists  (such  as  Chapman  and  Randsborg  198  1;  O'Shea  198  1;  and  Pader 
1992)  have  integrated  the  concepts  of  agency,  structure,  and  practice  in  mortuary 
analysis,  drawing  on  Giddens  (1979;  1984)  and  Bourdieu  (1977).  This  theoretical 
framework  outlines  some  central  themes  in  mortuary  research,  such  as  the  presence 
of  grave  goods  and  other  ritual  markers  as  asserting  the  identities  of  the  deceased. 
The  elements  of  structuration  and  agency  work  on  the  premise,  in  this  area  of.  study, 
thatt  the  remains  of  mortuary  behaviour  are  intentional  signs,  not  arbitrary  events, 
I-lowever,  the  complex  features  of  mortuary  behaviour  should  not  be,  and  are  not, 
symbolised  by  a  limited  focus  of  the  entire  social  system  at  the  expense  of  the 
individual  and  individual  actions.  Most  importantly  in  the  study  of  mortuary 
behaviour  it  is  necessary  to  recognise  the  context  and  the  meaning  of  actions  and 
symbols  wit1iin  the  confines  of  that  context  (Hodder  1987:  1).  This  is  critical  in 
'analysing  conflict  burial  behaviour  because  burials  under  these  conditions  do  not 
follow  normal  social  patterns;  consequently,  not  only  can  they  deviate  from  the 
norm,  but  they  can  also  be  manipulated  and  altered. 
Hodder  emp4asised  this  element  of  intent  and  powerful  symbolism  in  the  example 
o-t'symbq'Is  associated  with  royalty  being  used  on  a  beer  label  to  increase-sales 
(10182a:  9).  It  illustrated  how  some  analyses  examine  abstract  codes  where  meaning 
is  merely  seen  as  arbitrary.  The  importance  of  this  approach  to,  symbolism  in  the 
study  of  mortuary  behaviour  is  especially  relevant  here,  as  the  attitude  of  an 
individual  or  group  towards  the  dead  might  influence  burial  circumstances  -  such  as 
the  -placement  of  an  'enemy'  corpse  in  an  inappropriate  or  offensive  body  position  as 
a  symbol  of  this  status. 
While  status  may  be  an  important  factor  in  the  analysis  and  interpretation  of  a  grave, 
it  is  not  the  only  aspect  that  needs  to  be  addressed.  As  Humphreys  commented: 
The  fact  that  archaeologists  tend  to  pay  particular  attention  to  signs  of 
social  stratification  or  ranking  in  their  attempts  to  deduce  social  status 
ftom  grave-goods  or  from  the  forms  of  tombs  and  monuments  (sex, 
age  and  other  criteria  of  status  differentiation  have  been  less 
thoroughly  researched  and  are  often  integrated  into  models  of  social 
stratification)  no  doubt  reflects  the  preoccupations  of  modern  society  (1983:  173). 
13 Curl-ellit  mortuary  analysis  does  not  revolve  around  status  and  rank  alone  or  the 
changes  in  a  culture.  Some  studies  examine  the  influence  of  gender  and  other  social 
elýments  on  mortuary  practices  (e.  g.  Rugggett  1992).  Much  is  made  about  the 
vertical  dimension  represented  in  mortuary  remains,  but  there  has  been  only  limited 
wort-,  on  the  horizontal  dimension,  such  as  kin  groups,  secret  societies,  or  post- 
niari&jal  residence  (e.  g.  O'Shea  1981;  1984).  However,  this  dimension  can  be  even 
raore  diffilicult  to  identify  than  vertical  differences  as  O'Shea  notes: 
... 
horizontal  distinctions  should  be  expressed  through  channels  of 
,  neutral'  value.  Hence,  "unvaluable'  tokens  such  as  clothing, 
coiff-ure,  symbolically  distinctive  artefacts,  and  elements  of  body 
posture  and  ofientation,  should  be  common  indicators  of  horizontal 
differences.  Unfortunately,  such  symbolic  indicators  are  most  likely 
either  to  be  unpreserved  or  to  be  ambiguous  to  the  archaeologist 
(1981:  49-50). 
Not  only  can  this  form  of  difflerentiation  be  difficult  to  observe,  these  distinctions 
inay  even  be  masked  in  conflict  burials.  One  can  examine  the  ethnic,  gender  (not 
merely  biological  sex),  and  age  make-up  of  the  burial,  but  the  traditional  vertical 
dimension  can.  be  absent  ftom  a  conflict  burial.  Additionally,  the  horizontal  groups 
talke  on  a  new  meaning  under  these  new  circumstances.  In  the  case  of  conflict  . 
burials,  the  cause  of  death  or  political  affiliation  can  be  the  basis  for  a  diff-erent  type 
of  horizontal  group.  Deviations  in  mortuary  practices  may  indicate  sudden  changes 
in  the  culture  or  the  region,  such  as  widespread  disease,  war,  or  natural  disaster. 
Mortuaky  behaviour  has  been  analysed  as  part  of  cultural,  symbolic,  and  individual 
action  and  the  conW,  ý,  &  in  which  these  actions  occur.  Hodder  states  that: 
...  all  social  strategies  and  adaptation  must  be  understood  as  part  of 
cultural,  symbolically  meaningful  contents.  For  example, 
burial[s]...  are  not  simply  behavioural  reflections  of  adaptive 
strategies,  functioning  to  allow  information  and  energy  flows.  They 
are  culturally  and  symbolically  formed  as  part  of,  respectively, 
concepts  ofdeath  (1982a:  viij). 
Subsequently,  burials  can  also  offer  4n  insight  to  difEerences  between  cultures  and 
intents  according  to  how  different  cultural  groups  bury  the  dead  of  a  different 
Culture.  As  suggested  above,  this  'meaningful  and  expressive'  reaction  to  death 
PLU"tington 
and  Metcalf  1979:  1)  does  not  automatically  indicate  that  such  burials 
IA would  x5ollow  the  rites  and  social  mores  of  the  culture  of  the  individual(s)  being 
buried;  this  reaction  could  indicate  antipathy  rather  than  reverence. 
Furthermore,  different  rituals  may  have  the  same  meaning,  or  similar  rituals  may 
have  difr-erent  underlying  beliefs.  Mortuary  behaviour  is  not  a  static  entity;  it  has  a 
EWdency  to  change  in  different  situations  (Ucko  1969:  263).  Humphreys  reiterated 
t1lis  supposition  with  the  prospect  that  "death  provides  occasions  and  material  for  a 
symbolic  discourse  on  life  -  through  the  different  treatments  accorded  to  those 
vihose  lives  have  ended  in  different  waye'  (1991:  9).  While.  she  may  have  been 
referring  to  burials  under  normative  conditions,  this  is  appropriate  to  the  conflict 
situation,  because  the  change  in  treatments  may  be  evident  as  well  as  the  patterns  of 
day-to-day  behaviour. 
In  addition  to  the  patterning  of  artefacts  and  skeletal  attributes,  the  spatial  patterns 
that  emerge  at  the  cemetery  or  regional  level  need  to  be  explored  (Chapman  and 
B-andsborg  1981:  14).  As  Owsley  (1997)  notes,  the  location  of  the  burial  in  relation 
to  others  in  the  area,  body  orientation,  body  treatments,  grave  ornaments,  and  the 
spatial  patterning  of  these  attributes  may  suggest  an  individual's  status,  religious  and 
cultural  affiliation,  and  also  the  contextual  aspects  in  which  the  burial  occurred 
(Owsley  1997:  2)  -  unless  a  burial  has  been  ritually  disguised  to  obscure  social 
status,  as  Parker  Pearson  discusses  in  his  analysis  of  patterns.  in  mortuary  prac  . tices 
. 
(1982:  101).  Such  differences  in  mortuary  behaviour  can  be  patterned  through  time, 
lockiwi,  culture,  or  attributes  (artefacts  and  skeletal  treatments)  (O'Shea  1984:  21). 
These  varying  patterns  may  suggest  changes  at  the  social  level  as  well  as  changes  in 
the  treatment  of  individuals,  as  all  burials  preserve  actions  and  attitudes  related  to 
the  perception  of  individuals  in  society. 
The  study  of  mortuary  behaviour  therefore  goes  beyond  the  ffinctionalist  approach 
where  the  burial  performs  the  function  of  merely  disposing  of  the  body.  There  is 
meaning  in  how  the  burial  is  done,  whether  that  meaning  derives  flom  religion, 
status,  or  ideology.  Artefacts,  or  their  absence,  symbolise  the  roles  and  the 
adherence  to  the  rules  that  are  part  of  religious,  cultural,  or  ideological  practices. 
The  remnants  ofthese  symbols  allow  us  to  reconstruct  palCterns  of  behaviour  at  the 
site  of  burial.  Mrke,  however,  reminds  us  that  11 
...  there  can  be  no  doubt  that  burial 
15 DtLial  is  shaped  by  thoughts,  concepts,  ideas  and  intentions,  which  make  seemingly 
,  straightforward'  inferences  from  burial  evidence  dangerous,  or  even  impossible" 
(11997a:  24).  Indeed,  the  dearth  or  absence  of  grave  goods  may  indicate  intentional 
behaviour  rather  than  an  oversight:  an  individual  may  not  have  deserved,  for  one 
. reason  or  another  (e.  g.  manner  of  death,  poverty,  deviant  behaviour),  a  conventional 
burial  with  all  the  rituals.  Body  treatment  variables,  particularly  significant  in  the 
analysis  of  conflict  period  burials,  show  that  there  is  more  to  mortuary  behaviour 
tk,  in  ritual  markers  expressed  in  material  culture.  Cannon  comments  on  how  the 
differences  in  the  extents  to  which  the  remnants  of  mortuary  behaviour  have  been 
perceived: 
Interpretations  of  synchronic  and  diachronic  variation  in  mortuary 
behaviour  typically  adopt  the  premise  that  the  intensity  of  expression 
is  a  direct  measure  of  the  basis  of  expression  -  that  a  more  intense 
mortcuaryý  response  reflects  either  a  greater  social  loss,  proportional  to 
the  status  and  social  roles  of  the  decease  and  family,  or  a  greater 
emotional  loss  and  degree  of  person  sentiment  and  religious  piety 
(Cannon  1989:  446). 
Az  noted  above,  there  is  also  a  body  of  work  that  suggests  that  a  person's  status  may 
n6t  be  directly  reflected  in  mortuary  remains.  The  study  of  burials  as  reflections  of 
the  social  status  and  rank  of  the  deceased  has  been  challenged  by  approaches  that, 
tred  burials  as  maiking,  and  not  reflecting  social  status  (Parker  Pearson  1982:  10  1). 
FW.  hermore,  the  formal  properties,  the  frequency,  and  the  patterning  of  the 
disffibution  of  artefacts  may  indicate  the  meaning  and  importance  of  the  artefacts  to 
mOrluary  behaviour  (O'Shea  1984:  43). 
It  is  clear  that  on'e  must  look  beyond  grave  associations  to  understand  the 
structure  of  a  mortuary  site  and  the  society  which  produced  it.  The 
archaeologist  now  Imows  that  the  treatment  of  the  body,  preparation  of 
thd  disposal  facility,  burial  context  within  the  grave,  and  the  population 
profile  and  biological  dimensions  must  all  be  examined.  In  other  words, 
ffic  mortuary  system  is  a  multidimensional  system  (Goldstein  1981:  57). 
As  this  thesis  sh(?  ws,  an  important  aspect  of  the  multidimensionality  of  burials  is  that 
during  periods  of  conflict,  the  analysis  of  burials  can  offer  information  relating  to 
differences  in  the  treatment  of  the  dead  across  cultures  and  reveal  evidence  of 
allimosity  and  other  inter-cultural  attitudes  when  members  of  one  culture  bury  the 
16 deadJvidtims  of  another  culture.  It  is  important  to  reiterate  the  burials  are  a 
Cor,  lponent  of  behaviours  under  fluid  circumstances,  and  this  is  even  more  apparent 
and  appropriate  under  conflict  conditions. 
2.2.3  GoOo  oT  Monlunry  Studies 
Shepherd,  in  her  concluding  remarks  on  the  archaeological  study  of  mortuary 
behaviour  stated  that: 
... 
burial  is  only  one  small  aspect  of  funerary  behaviour  and  that  the 
for.  mers'  manif-estation  if  fully  dependent  on  the  larger  ideological 
contexts  present  in  the  society.  Funerary  behaviour  cannot  be 
understood  without  due  consideration  of  ideological  aspects. 
Without  ideology,  one  is  left  only  with  an  explication,  devoid  of 
meaning,  of  the  range  of  mortuary  variability  (1999:  16). 
This  may  be  true  in  normative  contexts,  but  when  it  comes  to  an  aberrant  situation, 
instinct  may  take  over  and  all  cultural  and  ideological  pretences  may  be  forgotten, 
discarded.,  or  dismissed.  This  behaviour  is  not  'devoid  of  meaning'  as  Shepherd 
suggests,  but  the  apparent  lack  of  ideology  is,  in  itself,  quite  meaningful,  while  c 
I  O'Shea  confines  "burial  to  a  single,  brief  event"  (1984:  3  8). 
"Mortuary  theory  in  archaeology  seeks  to  understand  and  decode  the  rituals  and 
symbolism  associated  with  the  disposal  of  the  hqman  body  after  deatlf'  (Harrington 
and  Blakely  1997:  113).  However,  mortuary  theory  should  not  be  limited  by  the 
study  of  the  symbolism  and  rituals  involved  in  burials',  but  should  also  include  an 
understanding  of  the  events  that  surround  the  burial  (such  as  the  attitude  of  those 
conducting  the  burial  towards  the  deceased),  and  contextual  or  situational 
constraints  (including  the  time  available  for  planning  and  completing  the  burial). 
These  additional  factors  are  most  relevant  in  determining  the  mode  of  burial  in  a 
conflict  period  setting. 
O'Shea  believes  that  "there  are  limitations  inherent  in  the  archaeologist's  ability  to 
discriminate  and  explain  the  mortuary  p  atterning  which  is  present"  (1981:  40).  This 
idea  is  even  more  valid  when  considering  the  context  of  conflict  burials  in  which  a 
Mass  grave  is  used  and  no  one  knows  who  buried  the  dead. 
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2.3.11  -T-TuAmg 
Mintuab  -  FirabRems  oTAwdysis 
VAjle  many  previous  studies  of  mortuary  behaviour  have  included  extensive 
the  role  of  ritual  and  other  patterns  of  normative  ritual  behaviour,  the  Dections  on  L 
Situ,,  Itions  examined  in  this  study  are  quite  different;  they  do  not  represent  the  burials 
of  one  culture,  one  period  of  time,  or  normative  conditions.  As  such,  the  role  of 
ritual  is  reduced  in  not  only  the  study  of  these  burials,  but  in  the  burials  themselves. 
I  iese  are  burials  under  extraordinary  circumstances.  It  is  therefore  neces  rl  sary  to  go 
beyond  "the  purelyformal  study  of  mortuary  practices  and  look  at  theprocesses  that 
inight  have  given  rise  to  these  forms"  (Chapman  1981:  72;  emphasis  Chapman). 
This  is  not  to  deny  the  role  of  ritual  behaviour  in  conflict  burials,  because  indeed.,  it 
can  be  the  absence  of  ritual  behaviour  that  suggests  aberrant  behaviour. 
fjiven.  the  emotive  nature  and  other  difficulties  surrounding  the  archaeology  of 
waiffire,  the  identification  of  a  burial  as  either  by  friendly  groups  or  hostile  groups  is 
difficult  with  the  current  techniques  and  methodologies  employed  in  archaeology 
md  without  the  added  dimension  of  documentary  evidence  and/or  eyewitness 
accounts.  However,  by  analysing  the  material  evidence,  and  comparing  what  is 
lmovni  to  be  present  in  the  normative  with  what-  might  be  expected  in  a  non- 
nomiattive  burial,  it  is  possible  to  reveal  the  circumstances  surrounding  the  death  and 
burial  and  the  attitudes  that  prevailed. 
Until  recently,  the  study  of  conflict  archaeology  was  quite  limited.  Interest  in 
battlefield  archaeology  has,  however,  exploded  in  the  last  decade  (e.  g.  Carmen  2002, 
1999a,  1999b,  1997a,  1997b;  *  Dore  200  1;  Freeman  and  Pollard  .  2001;  Wood  1994). 
Yet,  this  increased  awareness  is  still  constrained  by  the  archaeological  record. 
According  'LO  Vencl: 
... 
difficulties  in  explaining  the  archaeological  remains  of  warfare  are 
an  objective  expression  of  the  fact  that  1)  some  important  -features  do 
not  form  archaeological  contexts  because  of  their  nonmaterial 
character  or  because  of  their  perishable  nature,  or  alternatively,  for 
insufficient  concentration  and  burial.  Archaeology  is  further 
characterized  by  2)  a  limited  capacity  to  distinguish  phenomena 
10  0 following  one  after  another  in  a  short  interval  of  time  (Vencl  1984: 
121-122). 
CI 00  not  only  is  the  archaeological  record  lacIdng  the  non-material  features  of  conflict 
an  issue  in  studying  conflict  archaeology,  but  also  "the  relationship  between  society 
and  burial  practices  has  to  be  understood  as  the  rplations  between  living  and  dead 
bofore  making  social  inferences"  (Parker  Pearson  1982:  110).  Parker  Pearson  states 
ffirther  that:  "mortuary  practices  and  the  relations  between  living  and  dead,  has  been 
-developed  as  a  potential  medium  for  the  ideological  manipulation  of  power  amongst 
the  living"  (Parker  Pearson  1984:  69).  The  challenge  of  conflict  archaeology  is 
ýIheiefbre  to  find  a  way  to  identify  variations  in  treatment  of  burials  that  may  reveal 
details  of  the  attitudes  and  behaviours  involved  in  this  fundamental  relationship. 
Therefore,  such  an  archaeology  is  problematic.  Since  wars  and  other  conflicts  are 
pardy  motivated  by  ideology  and  politics,  the  actual  situation  is  rarely  clear  and 
access  to  information  is  difficult.  Yet,  the  buried  symbolise  what  those  responsible 
for  burial  deemed  appropriate,  as  Huggett  observes  quite  succinctly: 
The  social  identity  of  an  individual  as  represented  in  their  burial  is 
therefore  dependent  upon  the  way  that  other  people  chose  to 
represent  the  nature  of  the  person  in  death.  Assumptions  concerning 
the  social  position  of  the  deceased  are  in  fact  based  upon  the 
relationship  of  the  buriers;  with  the  buried  -  on  what  they  chose  to 
represent  in  the  burial  (Huggett  1992:  8  1). 
in  conflicts,  such  choice*  provide  the  crucial  evidence  that  allows  one  to  deten-nine 
whether  this  relationship  was  positive  or  negative  -  with  ramifications  that  might 
shed  light  oti  the  circumstances  of  the  death  as  well. 
2.3-2  Mae  Arreginealogy  of  Conflicts 
Tile  term  'Conflict  Archaeology`  is  used  in  this  thesis  rather  than  'Forensic 
Archaeology',  which  most  commonly  refers  to  the  modern  exhumation  and  study  of 
buried  bodies.,  or  forensic  anthropology  which  applies  physical  anthropological 
methods  in  a  forensic  setting,  Conflict  archaeology  incorporates  current 
archaeological  theories  and  methods  because  the  behaviours  and  many  of  the 
motivations  in  a  conflict  atmosphere  not  only  apply  to  recent  conflia  periods,  but 
"Iso  to  historic,  and  most  likely,  prehistoric  conflicts.  This  approach  examines  both material  and  cultural  aspects,  as  the  behavioural  context  C  t  of  a  onflict  burial  may 
relate  to  common  instinctual  behaviour  and  practical  necessity  as  well  as  to  the 
boliefs  and  practices  of  a  cultural  group  because  the  behaviours  of  living  during 
conflict,  or  conflict  culture,  can  be  very  different  from  peacetime.  The 
deten-nination  of  whethqr  a  particular  grave  created  during  a  specific  conflict  period 
is  fliendly  or  hostile  depends  on  the  circumstances  of  death  and  burial  as  they  are 
manifested  in  the  physical  context  of  the  grave.  This  approach  uses  characteristics 
of  normative  burial  practices  for  the  waning  cultural  group  or  groups  as  a  standard 
for  comparison  with  what  is  excavated. 
In  a  general  anthropological  context,  conflict  archaeology  can  be  used  as  a  means  of 
. 
helping  to  i4nderstand  the  comple)dties  of  war.  Since  war  is  commonly  motivated  by 
ideology,  economics,  and  politics,  analysis  and  interpretation  are  difficult  because 
historical  documents  reflect  the  ideas  and  biases  of  their  authors.  Conflict 
uchaeology  provides  a  means  of  testing  and  verifying  what  is  discussed  in 
documentation  and  testimonies,  and  therefore  is  a  powerful  means  of  getting  closer 
to  events  and  behaviour.  At  a  more  specific  level,  the  analysis  of  burial  behaviour  at 
different  locations  in  a  specific  theatre  of  conflict  may  reveal  details  of  territorial 
occupation  and  movement,  and  the  comparison  of  such  behaviour  in  different 
cortflicts  over  time  may  provide  information  about  the  nature  of  the  conflicts,  even  if 
other  documentation  is  lacldng. 
,9. 
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Humans  bury  their  dead  within  a  dynamic  context,  which  includes  societal, 
temporal,  and  emotional  factors;  consequently,  these  factors  will  influence  where, 
why,  and  how  pthers  bury  and  respond  to  the  death  and  disposal  of  an  individual. 
As  noted  above,  the  treatment  of  the  dead  during  conflict  may  vary  significantly 
with  the  conventional  behaviours  associated  with  mortuary  customs.  War  deaths  are 
Often  not  treated  as  conventional  deaths.  The  dead  are  not  just  any  dead,  to  be 
commemorated  as  other  dead  were  commemorated  -  new  responses  are  demanded 
(Tarlow  1999:  154). 
20 "The  model  outlined  below  is  intended  to  explore  the  treatment  of  war  dead  across 
time,  space,  and  culture  by  identifying  characteristics  of  anomalous  sites/behaviours 
at  budal  sites  within  conflict  areas  and  suggesting  possible  explanations  for  those 
s  from  normative  practice.  The  model  offers  an  outline  of  what  deviations 
C.  jj-,  jr,,  jcterjQtics  to  look  for  and  examine  during  the  excavation  process  and  a 
ff"otuidation  to  develop  further  models  for  anomalous  burial  types  that  are 
encountered  in  archaeology. 
-As-  noted  above,  this  contextual  approach  is  necessary  bebause  a  burial  needs  to  be 
andlysed  in  a  way  that  incorporates  social  relationships  in  the  wider  society, 
including  non-burial  rituals  (Parker  Pearson  1984).  Such  relationships  may  be 
mgrdfested  in  extreme  ways  during  conflicts,  depending  on  whether  the  living  and 
the  dead  are  from  the  same  or  opposing  groups.  The  contextual  perspective 
incorporates  in  its  approach  the  environment  (social  and  physical),  and  an  object"s 
meming  and  function  within  these  forTs  of  environment  (Hodder  1987:  1). 
The  model  presented  below  addresses  the  following  aspects  surrounding  the 
excavation  and  subsequent  analysis  of  mass  graves  from  conflict  periods:  conflict 
type,  cultural  affiliation  of  victims  and  perpetrators;  grave  type;  the  presence  or 
absence  of  selectivity  based  on  status,  sex,  or  age;  the  sequence  of  events  preceding 
and  following  burial  (time);  and  any  patterns  that  may  emerge  from  ahy  of  these  and 
other  variables  addressed.  Within  the  model,  there  is  a  classification  system  for 
amoftialous  grave  types  resulting  from  variations  in  behaviour  during  burial.  These 
anomalous  grave  types  record  differences  from  the  normative  pattern  of  the  region 
of  culture  by  the  presence  of  aberrant  forms  of  location,  construction,  and  content. 
'the  three  general  departures  from  normative  grave  types  are:  ftiendly,  neutral,  and 
hostile  burials.  I-Friendly  burials  are  graves  most  likely  constructed  by  compatriots, 
'Inends,  or  family;  neutral  burials  are  those  done  by  individuals  without  any 
Particular  emotional  or  political  ties  to  the  deceased;  and  hostile  burials  are  those 
constructed  by  individuals  with  a  religious,  political,  or  ideological  antipathy 
towards  the  dead.  The  ability  of  the  model  to  discern  anomalous  grave  types  and 
behaviour  is  of  course  contingent  upon  evidence  related  to  the  normative  burial 
practices  of  a  region,  culture  or  social  and/or  political  group,  as  recorded  in 
documents  and  mortuary  studies. 
21 Normative  and  Mendly  burials  follow  social  prescriptions;  neutral  and  hostile 
burials  do  not  necessarily  follow  the  same  rules.  In  the  absence  of  ritual,  the  aim  of 
both  of  these  latter  types  of  burials  is  to  get  people  in  the  ground  as  fast  as  possible. 
However,  the  motivations  may  vary  greatly.  In  an  expedient  burial  by  friendly 
groups,  those  responsible  for  interment  may  attempt  to  bury  their  fellow  countrymen 
wdlor  compatriots  in  a  manner  consistent  with  normative  tradition  out  of  concern 
for  the  dead,  but  time  constraints  may  limit  the  extent  to  which  they  can  follow  the 
prescribed  rituals.  In  neutral  or  hostile  burials,  on  the  contrary,  whether  clandestine 
or  simply  a  burial  during  hostilities,  the  remains  may  be  treated  with  little  regard  to 
the  deceased.  Therefore,  identifying  the  type  of  burial,  friendly,  neutral,  or  hostile, 
needs  to  be  approached  in  a  systematic  and  structured  manner  using  a  model  of 
expected  characteristics. 
-.  2.4.2  VARL4BLE4  S  DEOMNG  ]BURIAL  T&TE 
The  followina  are  general  descriptions  of  the  variables  used  to  define  conflict  period 
burials  (see  Table  2.5  for  complete  listing  of  burial  types  and  correspondingr 
attributes).  Some.  variables  re.  'Llect  an  individual's  identity,  such  as  gender,  sta  s, 
and  age  and  others  relate  to  the  treatment  of  the  body.  Evidence  of  intent  on  the  part 
of  tile  buriers  may  be  evident  in  the  manner  in  which  a  body  is  buried,  so  the 
discussion  below  considers,  for  each  variable,  its  potential  as  an  indication  that  the 
burial  situation  was  friendly,  indiff-erent  (neutral)  or  hostile. 
As  some  variation  in  mortuary  behaviour  may  be  the  result  of  other  social  traumas, 
such  as  disease,  famine,  and  poverty;  these  variables  are  detailed  enough  to  cover  4P 
L the  most  common  aspects  of  death  and  burial  in  conflict  situations. 
2.4.1.1  Grrave  V,  %g-inrojes 
For  the  purposes  of  this  research,  'grave'  or  'burial'  is  meant  as  the  inhumation  of  an 
individual,  gKoup  or  a  mass  of  individuals  in  the  ground,  *or.  in  a  mound,  with  or 
without  a  coffin  or  ritualg  grave  ornaments.  Burial  may  consist  of  single  (i.  e. 
primary)  or  multiple  periods  of  interment.  Whether  or  not  the  method  of  burial  is  in 
accordance  with  legal  or  religious  rites,  the  artefacts  present  are  the  remnants  of  the 
behaviour  associated  with  disposal.  There  are  times  when  the  "attitude  to  burial 
22 ý,  j, mply  as  a  means  of  disposal,  even  when  specially  designated  burial  area  exists,  is 
,  lot  uncommon  ethnographically"  (Ucko  1969:  264). 
cemetery  or  burial  ground  or  they  ; rjals  may  take  place  in.  a  formal  or  infi  B  i; 
may  be  placed  randomly  as  a  matter  of  expedience.  These  burials  fall  under  the 
(CC,  --A-Iletery  type'  variable.  Burials  may  also  be  intentionally  obscured,  often  to  hide 
wtjidelice  of  mass  execution. 
Cemetery  type  (Grave  Rocation) 
The  'cm-netery  type'  variable  has  two  options:  normative  or  non-normative.  Rugg 
discusses  some  of  the  attributes,  assigned  to  cemeteries,  which  include  location 
A. 
(close  to  or  within  a  settlement),  boundaries,  roads  and/or  paths,  and  the  context  in 
'. ýyhich  one  memorialises  the  deceased  (Rugg  2000:  261-262).  The  separation  of 
Gennan  soldiers  from  Allied  soldiersfiom.  World  War  II  demonstrates  how  thosý 
responsible  f-or  burial  represent  political,  ethnic,  and  ideological  differences  even  in 
death  (Tarlow  1999:  157)  and  how  patterns  can  develop  based  on  religion  or  class. 
_-., 
Tn  a  conflict,  A  cemetery  used  by  a  friendly  group  may  be  expected  to  follow  a 
normative  pattern  where  possible.  A  conflict  cemetery  may  be  located  next  to  a 
church  or  on  the  outs1drts  of  a  settlement,  or  where  necessity  dictates,  as  in  burial  at 
R  tbe  scene  of  tile  death  or  behind  defiensive  lineg.  Burial  on  the  battlefield  may  also 
be  an  Intentional  act  to  mark  the  place  of  battle  and  serve  as  a  memorial  to  the  dead. 
One'Would  expect  some  form  of  grave  marker  to  be  present. 
The  grawes  expected  for  a  conflict  period  burial  may  deviate  from  the  norm  in  some 
rP,  SIJC-Cts  if  casualties  are  high  and  the  time  allotted  for  the  ta  sk  of  burial  is  short; 
nonetheless,  it  may  be  expected  that  some  normative  features  will  be  retained.  If 
burials  are  isolated  or  in  small  groups,  and  the  individuals  have  been  interred  in  an 
e,  xýpedient  way,  analysis  of  a  grave  and  its  contents  will  be  necessary  to  determine 
'whether  or  not  it  has  normative  features. 
A  buflat  performed  by  a  neutral  group  is  likely  to  deviate  from  the  normative 
location,  because  of  indifference  or  lack  of  knowledge  of  burial  traditions.  The  grave  C, 
23 loccated  where  the  mass  of  bodies  was  placed  after  removal  from  the 
or  on  the  battlefield  itself  Itmay  or  may  not  be  marked  in  someway. 
it  is  xtpected  that  a  hostile  group  will  use  unmarked  mass  graves,  either  pits  or 
tago  stic  or  indifferent  to  uenCtiqs,  for  the  burial  of  casualties,  as  they  will  be  an  ni 
-uals  or  treatments;  however,  mass  graves  were  used  in  a  non-  appropriate  burial  rit 
t.,,  *jiflia  capacity  in  Britain  during  the  plague  epidemic  of  the  14P  century.  These 
gue  pits  varied  in  the  presence  of  ritual  behaviour  and  order  throughout  the  plF 
-11us  example  of  mass  burial  behaviour  is  similar  to  what  Turner  and 
08)  define  as  a  considerate  burial-  a  burial  that  has  any  of  four  basic  jilrjact  (19, 
el.  eme-rfts:  patterned  body  positioning;  a  defined  place  where  the  dead  are  buried; 
sence  of  grave  goods;  and  fully  articulated  skeletons  (1998:  40). 
Another  characteristic  of  a  hostile  burial  is  that  it  may  be  intentionall  located  in  a  y 
, ýerluded  or  sparsely  inhabited  area  if  it  contains  victims  of  exttrajudicial  killing.  In 
addition,  grave  depth  will  vary  according  to  the  type  of  excavation;  hand-dug  graves 
may  be  shallower,  while  those  dug  with  heavy  equipment  may  be  deeper.  Depth 
niay  also  relate  to  the  number  of  individuals  interred.  There  may  be  instances  when 
f.  h.  -  soil  cover  is  so  shallow  that  the  remains  are  partly  exposed. 
U7  lkent  EOLROR  Obse  urraflon 
The  other  grave  variable,  intentional  obscuration,  can  take  on  different  forms. 
Multiple  periods  of  interment  will  not  only  obscure  an  initial  buridl  by  subsequent 
digging  and  the  placing  of  additional  bodies,  but  the  original  bodies  may  have 
decomposed  between  episodes,  and  as  such,  may  have  been  dug  up  with  the  top 
hayer  of  fill  and  then  re-deposited  over  subsequently  buried  remains.  This  will  not 
019Y  result  in  some  bodies  being  removed  or  disarticulated,  but  will  obscure  a  clear 
deflnition  of  the  periods  of  interment.  The  burials  at  Church  and  the  Priory  of  St. 
Andrew,  Fishergate,  York  are  a  good  example  of  five  centuries  of  interment  periods 
ME  Elting  a  complex  site  (Str6ud  and  Kemp  1993).  Subsequent  use  of  the  area  is  an 
additiOn,  91  form  of  obscuration,  such  as  the  placement  of  roads,  quarrying,  and 
development,  such  as  the  mass  grave  found  under  Towton  Hall,  Towton,  North 
I  'r  0-rkshire  (VTYAS  1997:  1). 
24. cefacts  that  had  nothing  to  do  elditionally,  a  grave  may  containmiscellaneous  ar' 
the,  burial,  or  events  surrounding  burial.  For  example,  the  fo  cation  trench  'th  rtifi 
tlua  served  as  a  mass  grave  for  the  victims  of  the  Crow  Creek  massacre  (an  early- 
centýjry  site  along  the  Missouri  River  in  present-day  South  Dakota,  USA),  was 
jjýed,  beflore  and  after  the  massacre,  as  a  trash  midden  (Zimmerman  et  al.  1981:  78- 
79).  This  shows  once  again  the  need  to  analyse  burials  as  a  context  of  behaviour,  for 
th,  -,  trash  obscuring  the  burial  here  could  be  easily  misconstrued  as  intentional 
0  -Ctffdtiorl.  b,  v 
The  examples  above  are  a  form  of  obscuration  motivated  by  the  necessity  to  use,  or 
re-use,  the  area.  There  are  other  instances,  however,  where  these  forms  of 
obscuration  are  used  to  disguise  a  burial,  as  in  the  case  of  three  graves  at  Pakra6lca 
PoIjana,  Croatia,  which  were  extra-judicial  killings.  Here,  trash  was  used  to  cover 
1ý  o,  hdm  (F  e  nri  ck  et  al.  19  9  6). 
Obscuration  alone  cannot  indicete  the  burial  circumstances,  as  the  intent  may  range 
gom  indifference  to  criminal,  but  it  is  still  important  to  note.  because  it  helps  to 
define  the  context  of  the  burial. 
2.4.1.2  Rem,  Ons  VaidabRes 
Age  M'd  Sen 
Age  qnd.  Ser,  (representing  the  biological  sex  of  an  individual)  are  two  variables 
tised  to  create  a  representation  of  the  population  in  the  grave.  Age  and  sex 
C1.9ssificattions  are  based  on  the  estimations  and  designations  made  in  reports. 
Tile  status  variable  identifies  whether  an  individual  is  civilian  or  military.  The 
decision  is  made  based  on  a  combination  other  variables  such  as  age,  sex,  and  the 
Presence  of  markers  such  as  specific  types  of  clothing  and/or  equipment. 
It  may  be  assumed  that  in  the  normative  cqntext,  the  status  of  most  individuals  will 
be  'civilian',  while  those  in  conflict  period  friendly  burials  will  be  'military,  but  it 
is  necessary  to  examine  the  burial  context  first.  Civilian  victims  of  conflict  may 
25 reNiv-  the  same  treatment  as  military  victims  -  especially  if  the  burials  are 
tonchicied  by  neutral  or  hostile  groups. 
03  Death 
Tlier'a  are  24  causes  of  death  represented  in  the  variables,  ranging  from  gun  shot 
blunt,  trauma  to  sickftess  and  disease  and  natural  causes.  These-  specific 
fiall  into  one  of  f  causes  L,  -our  general  categories  representing  the  manner  of  death  (e.  g. 
p6mbAt  related,  sickness,  extra-judicial,  and  natural).  Many.  of  these  causes  are 
binited  by  the  period  from  which  the  data  comes.  For  example,  a  gunshot  wound  is 
possible  in  a  medieval  burial.  On  the  other  hand,  blunt  trauma  to  the  head  in  a  A. 
wal  burial  may  suggest  an  origin  in  combat,  whereas  in  a  late  2&  century 
,  -.  buriW  it  is  niore  likely  to  be  extra  judicial. 
I ýDaffillfil,  19  the  attributes  present  in  a  normative  burial  is  simpler  than  defining  the 
,.  More  complex  situations  of  conflict  period  burials.  It  is  expected  that  the  normative 
bmials  would  be  mainly  the  result  of  illness,  accident,  or  natural  causes. 
Cpnversely,  it  is  expected  that  most  conflict  period  friendly  burials  would  exhibit 
combat-related  causes  of  deatli,  while  conflict  period  neutral  and  hostile  burials 
ywuld  additionally  exhibit  extra-judicial  causes  of  death. 
111  -..,. 
f"Mic"R  u  IL"a  '-'LGB 
-INEutilation,  as  defined  here,  is  peri-  or  post-mortem  trauma  (defacement) 
Cie  OeraýLely  inflicted  upon  the  deceased.,  prior  to  or  immediately  after  death. 
ft  is  expected  that  mutilation  of  remains  would  be  mainly  confined  to  hostile  burials, 
U11ess  the  victims  were  recovered  afler  death  by  friendly  groups.  In  this  study,  a 
Majority  of  individuals  with  mufilation  Marks  were  United  States  cavalry  soldiers 
17,11io  died  at  the  13attle  ofthe  Little  Bighorn.  While  they  were  buried  by  other 
,  soldiers,  a  gap  between  the  time  of  death  and  primary  burial  allowed  the  American 
lRdian  victors  to  take  jTophies  fTom  the  bodies. 
17011ile  this  case  is  exceptional,  it  does  emphasise  that  mutilation  does  not  always 
signify  hostile  burial  circumstances  and  therefore  interpretation  of  the  burial 
C-IrCLUDstances  requires  additional  contex-tual.  evidence. 
26 Body  Position  Variables 
The  variables  used  to  describe  the  disposition  of  the  remains  in  the  grave  are  arm 
position  (referring  to  upper  limb  positioning),  head  position,  general  body  position, 
articulation,  and  orientation  (see  Appendix  B  for  definitions  of  variables  and 
entries).  The  element  variables  (arm,  head,  and  body)  give  a  broad  indication  of 
how  the  body  was  placed  in  the  grave,  and  articulation  indicates  just  how  much  of 
the  skeleton  remains  for  observation. 
Body  treatment  is  a  strong  indicator  of  the  identity  of  the  buriers.  It  is  assumed  that 
friendly  groups  will  know,  and  follow  as  much  as  possible,  the  normative  routines 
and  rituals.  Neutral  and  hostile  groups  may  not,  however,  know  such  details.  For 
example,  the  direction  the  bodies  face  in  a  normative  burial  would  not  be  of 
consequence  to  a  hostile  group  disposing  of  bodies,  so  the  orientation  would  not 
likely  be  consistent  or  correct.  Even  if  such  groups  had  the  necessary  knowledge  (as 
opposing  forces  did  in  Europe  during  World  War  H),  order  among  bodies  and 
normative  positioning  would  not  be  expected,  since  this  would  require  additional 
effort.  In  some  instances,  treatment  of  the  body  could  also  be  used  as  a  message  to 
others  (through  vulgar  treatment/positioning  of  body  and/or  artefacts). 
Again,  assigning  a  particular  state  of  a  variable  (present  or absent)  to  a  conflict 
period  neutral  burial  is  difficult.  While  there  may  not  be  an  overt  disregard  for  the 
victims,  the  buriers  may  not  be  aware  of  the  mortuary  process,  and  so  the  only 
evidence  might  be  attempts  at  order,  such  as  placing  the  bodies  individually  without 
commingling  or  layering. 
Another  aspect  of  body  position  is  the  presence  of  the  super-positioning  of  burials  or 
remains.  The  forms  are  described  by  the  variables  Commingling, 
Top/Nfiddle/Bottom  (TUB),  and  Right/Centre/Left  (RCL),  which  both  describe  the 
location  of  an  individual  in  relation  to  other  remains  in  the  grave  where 
commingling  is  present. 
Super-positioning  may  occur  in  friendly  contexts  because  the  burial  place  is  most 
important,  or  because  there  are  an  overwhelming  number  of  dead.  In  the  latter  case, 
the  bodies  may  be  laid  neatly  in  rows,  with  any  commingling  taking  place  as  the 
27 remains  break  down.  Conversely,  the  dead  in  a  hostile  context  may  be  dumped  into 
pits  or  trenches,  where  they  will  eventually  commingle  more  extensively. 
It  is  important  to  note  that  there  are  many  definitions  for  normative  body  positioning 
and  the  subsequent  meaning  behind  particular  manifestations  identified  in  burials. 
As  Ucko  (1969)  notes: 
many  other  methods  exist,  beyond  that  of  placing  a  body  apart  or not 
burying  the  body  at  all,  to  differentiate  categories  of  people.  ... 
The 
archaeologist  often  assumes  that  the  significant  features  of  orientation 
are  the  direction  of  the  head  and  the  way  the  corpse  faces; 
ethnographically,  there  are  many  different  ways  of  orientating  a  body 
apart  form  these  two  more  obvious  ways  (Ucko  1969:  271). 
In  his  paper  on  grave  orientation,  Rahtz  discusses  the  differences  and  the  possible 
reasons  for  those  differences  in  orientation,  such  as  age,  rank,  social  status,  or 
manner  of  death  (1978:  2).  Other  factors  that  can  influence  orientation  are  natural 
features,  settlements,  monuments,  buildings  or  religious  structures  (Rahtz  1978:  3). 
There  appears  to  be  a  tendency  for  graves  to  be  placed  in  an  east-west  orientation, 
and  he  suggests  from  his  examples  that  burial  according  to  solar  orientation, 
represented  in  an  east-west  burial,  is  a  common  characteristic  through  time  and 
space  (Rahtz  1978:  4).  One  important  variation  is  the  Muslim  practice  of  placing 
the  body  so  that  it  lines  up  with  the  holy  site  of  Mecca  in  Saudi  Arabia.  This 
orientation  depends  on  where  in  the  world  a  person  is  buried;  hence,  Muslim  burials 
will  exhibit  a  significant  amount  of  variation  in  normative  grave  orientation. 
2.4.1.3  Ritual  Markers 
Grave  Marker 
Grave  markers,  such  as  tombstones  and  crosses,  are  common  elements  of  burials. 
Under  normal  conditions,  they  would  be  inscribed  with  the  name  and  other  details  of 
the  deceased.  During  conflicts,  however,  markers  may  be  improvised  from 
materials  at  hand,  and  then  at  the  end  of  hostilities,  these  temporary  markers  may  be 
replaced  by  permanent  ones  -  unless  they  have  been  removed  or  destroyed. 
Grave  markers  are  obvious  indications  of  friendly  burial  contexts.  In  Western 
countries,  a  military  gravestone  is  often  a  plain  concrete  marker  with  the 
individual's  name,  rank,  and  date  (birth  and  death).  For  World  War  H  dead,  the 
28 gravestones  may  be  in  the  shape  of  a  crucifix  (Christian)  or  the  Star  of  David 
(Jewish);  in  other  cases,  these  symbols  may  be  engraved  on  the  headstone  (Rugg 
2000;  Tarlow  1999). 
The  absence  of  grave  markers  suggests  burial  by  neutral  or  hostile  groups,  who 
would  act  more  expediently  and,  in  any  case,  would  not  likely  know  the  names  or 
affiliations  of  the  dead. 
Container 
A  container  may  be  a  coffin,  a  shroud,  or  other  ritually  sanctioned  holder  for  a  body. 
The  use  of  a  container  strongly  suggests  that  the  burial  is  friendly  because  it  would 
indicate  a  significant  degree  of  effort  and  reverence  toward  the  victims.  Of  course, 
in  a  conflict  situation  there  might  not  be  the  time  or  resources  to  follow  the 
normative  procedures,  so  the  absence  of  a  container  alone  is  not  sufficient  proof  of 
intent.  It  is  also  possible  that  at  the  cessation  of  conflict  warring  groups  will  bury 
the  dead  with  some  care  regardless  of  their  affiliation. 
Clothing 
In  a  conflict  situation,  it  is  expected  that  an  individual  would  be  buried  in  the  clothes 
they  died  in,  for  reasons  of  expediency.  If  the  grave  consisted  of  legitimate  war 
casualties,  i.  e.  soldiers,  the  bodies  would  be  in  military  dress,  but  this  might  not 
always  be  the  case,  especially  when  the  fighters  were  not  in  a  formal  army.  The 
presence  or  absence  of  clothing,  or specific  articles  of  clothing,  may  contribute  to 
evidence  of  intent.  For  example,  in  Christian  mortuary  contexts  it  is  the  norm  to 
bury  fully  clothed,  while  it  is  common  within  Islam  to  be  buried  in  a  shroud  without 
clothing.  Another  pertinent  example  of  the  absence  of  clothing  is  in  the  Medieval 
burials.  Not  only  were  medieval  burials  placed  in  a  shroud  without  clothing,  but 
taphonomic  processes  would  destroy  organic  materials  such  as  clothing  thereby 
destroying  evidence  of  this  behaviour  in  both  normative  and  conflict  burials. 
Grave  Goods 
Grave  goods,  if  ritually  prescribed,  are  items  that  would  be  placed  in  or  around  a 
burial.  The  presence  of  such  artefacts  strongly  suggests  a  fiiendly  context. 
However,  the  absence  of  traditional  grave  goods  again  does  not  indicate  the 
29 opposite,  as  there  may  be  a  lack  of  time  or  materials  to  perform  normative  rites  or 
the  buriers  may  fear  retaliation  -  under  conditions  of  occupation  -  if  such  traditions 
are  exposed  to  public  view.  The  absence  of  grave  goods  in  neutral  and  hostile 
situations,  as  with  grave  markers  and  ornaments,  may  reflect  different  intentions.  In 
the  case  of  a  conflict  period  neutral  burial,  grave  goods  may  be  absent  because  the 
burier  had  no  knowledge  of  the  appropriate  actions.  However,  in  the  case  of  a 
conflict  period  hostile  burial,  which  is  merely  perfunctory,  ritual  behaviour  may 
simply  not  figure  into  the  process. 
The  presence  and  the  absence  of  grave  goods  convey  different  messages,  and 
sometimes,  no  message  at  all.  Chapman  addresses  the  complexity  of  the  situation 
regarding  the  meaning  of  grave  goods  by  posing  the  question:  "how  far,  and  for 
what  reasons,  are  grave  goods  used  as  symbols  of  the  social  status  of  the  deceased?  " 
(Chapman  1987:  205).  Conflict  situations  add  a  new  dimension  to  that  question. 
Miscellaneous  Artefacts 
Unlike  grave  goods,  which  may  be  present  under  normative  conditions, 
miscellaneous  artefacts  are  objects  and  materials  that  would  not  normally  be  present 
in  and  around  a  normative  or  fliendly  conflict  period  burial.  Depending  on  the 
burial  tradition,  such  items  may  include  ordnance,  wallets,  photos,  documents,  or  in 
some  instances  rubbish  or  animal  carcases.  It  is  expected  in  a  neutral  or  hostile 
burial  that  the  items  on  a  person  when  he/she  died  would  be  buried  with  them, 
excluding  valuables  and,  possibly,  identification,  since  the  removal  of  such  items 
would  not  be  of  much  concern  in  those  situations.  Bodily  decomposition  before 
burial  may  also  discourage  the  stripping  of  the  body,  resulting  in  a  scatter  of 
artefacts  in  the  grave.  In  extra-judicial  killings,  which  commonly  occur  at  the  place 
of  burial,  shell  casings  or  other  artefacts  associated  with  the  killing  may  be  dumped 
with  the  body  in  the  grave. 
Discussion 
The  analysis  of  a  conflict  burial  using  the  variables  discussed  above,  which  relate  to 
the  evidence  of  intent,  will  contribute  to  the  identification  of  the  type  of  burial 
context  (friendly,  neutral,  or  hostile).  Intentional  behaviour  relates  to  actions 
purposefully  enacted  during  burial,  whether  in  a  conventional  nonnative  setting  or 
30 under  pressure  because  of  conflict  situations  or  the  threat  of  disease.  However,  the 
analysis  is  complicated  by  the  fact  that  some  of  these  attributes  and  artefacts  may  be 
present  in  any  of  the  burial  circumstances.  Separating  the  normative  from  the  three 
conflict  period  burial  types  is  possible  because  of  the  expectation  that  all  traditional 
practices  will  be  followed  in  ordinary  circumstances.  Separating  friendly  burials 
from  neutral  and  hostile  burials  is  also  possible  to  the  extent  that  in  a  friendly 
context,  the  buriers  may  be  expected  to  follow  at  least  some  of  the  normative 
practices,  while  neutral  and  hostile  buriers  will  demonstrate  antipathy  or 
indifference  towards  the  deceased  by  their  failure  to  follow  such  steps.  Neutral  and 
hostile  burials  are  more  difficult  to  distinguish,  as  the  differences  relate  to  the 
attitude  towards  the  dead  by  those  responsible  for  burial  (apathy  versus  hostility), 
which  may  only  present  itself  in  such  variables  as  mutilation.  A  further 
complication  occurs  when  a  victim  of  summary  execution  or  an  extra-judicial  death, 
which  may  be  indicated  by  trauma  such  as  a  close  range  shot  in  the  back  of  the  head, 
is  recovered  and  buried  in  a  friendly  or  neutral  context. 
Taken  as  a  whole,  however,  the  conflict  burial  model  can  be  used  as  a  method  to 
analyse  burial  practices  of  a  region,  culture,  or  r  eligion  by  identifying  deviations 
from  normative  traditions.  The  model  shows  that  burial  practices  related  to  conflicts 
have  their  own  distinctive  characteristics,  suggesting  that  the  methods  and 
techniques  should  be  applicable  to  gravesites  where  the  circumstances  of  burial  are 
unknown.  These  include  secret  burials,  suspect  burials  (where  the  gravesites  have 
been  given  the  appearance  of  conventional  burials  to  hide  evidence  of  atrocities), 
and  historic  burials.  What  is  most  important  is  the  investigation  of  the  entire  burial 
context,  which  includes  variables  associated  with  the  physical  and  behavioural 
aspects  of  death  and  burial. 
2.4.2  BURL4L  MODELS 
2.4.2.1  Normative  Burials 
Cross-culturally,  societies  respond  to  death  and  grief  with  prescribed  attitudes, 
manners,  and  rituals  (e.  g.  Binford  1971;  Hodder  1980;  Pader  1982;  Shepherd  1999). 
These  practices  and  reactions  are  experienced  on  an  individual  level,  but  still  within 
31 the  context  of  the  society  as  a  whole  (Rosenblatt  et  al.  1976:  12;  see  also  Palgi  and 
Abramovitch  1984).  The  commonality  of  reactions  cross-culturally  illustrates  the 
meaningful  and  expressive  nature  of  the  impact  of  death  (Huntington  and  Metcalf 
1979:  1).  A  normative  burial  is  therefore  the  characteristic  burial  of  a  particular 
social  group,  as  manifested  in  existing  cemeteries  constructed  during  peacetime. 
Geography,  religion,  and  social  systems  all  influence  burial  practices. 
Cemeteries  are  cultural  institutions  that  may  symbolically  dramatise  many  of  the 
community"  s  basic  beliefs  and  values  about  what  Idnd  of  society  it  is,  who  its 
members  are,  and  what  they  aspire  to  be.  People  are,  in  some  contexts  for  instance, 
stratified  in  death  as  they  are  in  life.  This  stratification  is  evident  in  the  segregation 
of  cemeteries  by  race,  ethnicity,  religion,  sex,  and  social  class. 
The  normative  ritual  represented  in  the  model  consists  of  behaviour  that  is  visible  in 
and  within  the  immediate  area  of  the  grave;  it  does  not  include  those  aspects  of  ritual 
behaviour  that  leave  no  material  trace.  Consequently,  the  model  is  limited  to  what  is 
represented  within  the  confines  of  a  cemetery,  if  applicable.  Table  2.1  identifies  the 
attributes  that  comprise  the  model  for  normative  burials.  There  are  some  exceptions 
or  variations  to  this  model  within  the  data  used  here  (e.  g.  absence  of  clothing  in  the 
normative  Medieval  data);  however,  for  the  majority  of  the  data,  the  model 
represents  many  of  the  aspects  of  normative  mortuary  behaviour. 
Cemetery  Type  Permanent  Cemetery-, 
Traditional  locale 
Obscuration  Absent 
Grave  Single  Plot:  one  body 
Markers  Present 
Normative  Container  Present 
Traditional  grave  goods  Present 
Grave  Goods  With  body:  coins,  flowers,  plants, 
herbs,  offerings 
Miscellaneous  Artefacts  Absent 
Clothing  Placed  in  best  clothing 
Cause  of  Death  Natural;  Sickness/Discase 
Mutilation  Absent 
Body  Positioning 
Normative:  Consistent  pattern  in  the 
orientation  of  bodies 
Table  2.1  Characteristics  of  the  Nonnative  Burial  Model 
32 Conflict  Burial  Types 
How  one  disposes  of  those  killed  in  conflicts  depends  upon  whether  the  victims  are 
compatriots  or  not,  whether  interment  is  during  or after  battle,  and  whether  it  is in 
friendly  or  enemy  territory.  There  may  be  other  contributing  factors  including  the 
season  and  ground  conditions,  the  tools  allotted  for  the  task  of  burial,  and  when 
during  the  period  of  conflict  the  burial  takes  place,  but  attitudes  to  the  dead  figure 
most  prominently,  because  burial  generally  follows  social  prescriptions  of  some 
kind.  Variation  between  conflict  friendly,  neutral,  and  hostile  burials  can  ordinarily 
be  determined  by  evaluating  the  archaeological  remains  according  to  the  normative 
standards  of  the  groups  involved,  which  may  be  based  on  archaeological,  cultural,  or 
historical  research  or  by  analogy  with  other  archaeological  studies.  If  one  can  define 
the  context  and  appearance  of  a  conventional  burial  -a  normative  burial  -  that 
follows  the  religious  conventions  of  the  society,  it  may  be  possible  to  identify 
anomalies  in  conflict  burials,  features  that  do  not  follow  the  culturally  prescribed 
material  culture  for  the  treatment  of  the  body.  Such  anomalies  may  appear  in  the 
way  victims  were  killed,  how  the  bodies  were  prepared  for  burial,  where  and  how 
they  were  interred,  or  what  kinds  of  grave  goods  were  deposited  -  reflecting  the  fact 
that  the  buriers  did  not  know,  or  follow,  the  conventional  steps  in  the  preparation  of 
the  body  and  the  interment. 
It  is  important  here  to  emphasise  the  importance  of  the  ideological  context,  even 
though  such  information  may  not  be  manifested  directly.  A  burial  that  takes  place  in 
a  normative  setting  is  made  up  of  a  series  of  complex  features  that  includes 
subjective  data  such  as  attitudes  towards  the  individual,  their  position  in  the  society 
relative  to  those  conducting  the  burial,  and  the  society's  behaviour  towards  death 
and  burial.  Friendly  burials  during  a  conflict  period  may  therefore  follow  the 
general  social  prescription,  but  have  some  differences  associatedwith  these 
subjective  aspects  of  the  social  context  -  as  Walker  and  Lucero  (2000)  suggest  about 
the  life  history  of  structures: 
To  distinguish  between  warfare  and  ritual  abandonment,  for  example, 
one  could  consider  a  series  of  linked  deposits  in  a  structure  such  as 
whether  whole,  fragmentary,  or  no  artefacts  were  present  on  the 
floor;  whether  it  was  burned  or  not;  and  finally,  whether  or  not  there 
were  whole  artefacts,  fragmentary  artefacts,  or  no  artefacts  in  the  fill 
between  floors.  Difference  between  deposits  would  distinguish  one 
33 structure's  life  history  from  another's  (Walker  and  Lucero  2000: 
136). 
Similar  differences  are  represented  in  the  conflict  burial  types  described  in  the 
models  below. 
Furthermore,  the  distinction  between  burial  types  may  not  be  clear.  For  example,  a 
hastily  prepared  ffiendly  burial  may  lack  many  of  the  markers  of  respect  and  so 
resemble  a  neutral  or  hostile  burial.  Some  evidence  may  be  similar,  such  as  the 
presence  of  backhoe  marks  in  a  modem  grave  trench,  but  distinctions  may  emerge 
with  the  analysis  of  the  contextual  and  spatial  data  that  archaeology  provides  in  the 
nature  of  body  treatments  (e.  g.  body  positioning,  cause  of  death,  mutilation)  and 
ritual  markers  (e.  g.  grave  goods,  grave  markers,  container)  to  identify  burial  types. 
The  context  of  the  site  is  as  important  to  the  interpretation  of  the  site  as  the  artefacts, 
since  the  interpretation  of  a  burial  extends  beyond  the  gravesite  into  the  culture. 
The  first  model  describes  the  expected  characteristics  of  a  grave  by  friendly  groups 
during  conflict  periods,  the  second  describes  what  is  expected  in  a  grave  prepared  by 
a  neutral  group,  and  the  third  describes  hostile  burials.  The  normative  burials  of  the 
region  or  culture  provide  a  means  of  comparison.  Primary  variables  will  be  order 
(e.  g.  layering,  commingling)  within  the  grave,  manner  of  death,  presence  or  absence 
of  ritual  markers,  grave  type,  and  body  treatments. 
2.4.2.2  Conflict  Period  Friendly  Burial  Model 
The  friendly  conflict  burial  model  closely  resembles  the  normative  burial  model, 
with  some  differences,  such  as  a  higher  prevalence  of  weapons  and  explosives 
trauma  as  causes  of  death,  and  indicators  of  hastier  treatment  because  of  the 
pressures  of  conflict  situations  (see  Table  2.2  for  Conflict  Period  Friendly  burial 
attributes).  Time  may  be  limited  for  the  burial  of  comrades  because  of  fear  of 
resumed  hostilities,  a  high  number  of  victims,  or  the  fear  of  disease  from  exposed 
remains.  However,  it  may  be  expected  that  a  friendly  burial  will  still  have  some 
evidence  of  attempts  at  conventionality.  As  Mathew  Johnson  observes  ritual  in 
conflict  burials 
34 ...  appeals  to  fundamental  values  that  are  part  of  the  normative  belief 
system  may  be  definitive  in  a  situation  of  conflict,  differentiating 
one's  own  group  from  the  adversary,  giving  the  group  cohesion,  and 
providing  a  sense  of  mission.  For  the  individual,  such  appeals  unite 
him  or  her  to  the  group  as  a  whole,  through  its  past  present,  and 
future,  and  define  his  or  her  own  responsibility  within  that  group's 
corporate  life  (2000:  167). 
The  level  or  extent  of  this  intentional  behaviour,  in  the  fonn  of  grave  construction, 
body  orientation  or  artefacts,  may  vary  throughout  a  grave  (single,  multiple  or mass) 
or  a  cemetery.  The  differences  between  Turner  and  Turner's  (1998:  40) 
'considerate'  burial  and  a  'fiiendly'  burial,  as  used  in  this  study,  are  not  only  the 
presence  of  conflict  as  a  backdrop  to  action,  but  also  the  suggestion  of  who  was 
responsible  for  burial. 
Cemetery  Type 
Tempomry/Non-Normative  or 
Traditional  locale 
Obscuration  Absent 
Grave 
Single  or  Mass  Grave  (multiple 
bodies) 
Markers  Present  or  Absent 
Normative  Container 
Present  (few  in  number)  or 
Absent 
Traditional  grave  goods  Absent  (or  few  in  number) 
Grave  Goods  Flowers 
Miscellaneous  Artefacts  Present  or  Absent 
Misc.  Artefacts 
Personal  items  (e.  g.  wallet), 
armaments 
Clothing  What  victim  died  in 
Cause  of  Death 
Combat  Related; 
Extra-Judicial 
Mutilation  Present  or  Absent 
Body  Positioning 
Normative:  Signs  of  an  attempt 
for  order  within 
Table  2.2  Characteristics  of  the  Conflict  Period  Friendly  Burial  Model 
The  meaning  that  artefacts  give  to  a  burial  may  also  vary  within  a  single  cemetery. 
It  is  important  to  note  here  that  variety  in  burial  rituals  and  grave  goods  may  not 
appear  because  of  a  religious  sense  of  the  afterlife,  but  as  a  display  associated  with 
the  living;  as  such,  the  purpose  of  grave  goods  may  not  be  very  clear.  Peter  Ucko 
illustrates  this  idea  in  his  discussion  of  burial  practices  among  the  Lugbara.  of 
Uganda.  "Burial...  has  little  or  nothing  to  do  with  the  belief  in  an  afterlife,  and 
tomb  goods  have  no  purpose  connected  with  the  after-world;  they  are  simply  the 
35 visible  expression  of  part  of  a  person's  social  personality,  the  visible  expression  of 
his  having  left  the  living"  (Ucko  1969:  265).  In  addition,  variation  in  the  types  of 
artefacts  represented  may  have  as  much  significance  in  patterning  and  interpretation 
as  similarity  in  artefacts  (Pader  1982:  199). 
2.4.2.3  Conflict  Period  Neutral  Burial  Model 
The  situation  in  this  burial  type  is  one  of  an  expedient  burial  by  neutral  parties 
during  and  following  hostilities,  and  as  such,  it  is  the  most  difficult  to  define  and  to 
identify  because  of  the  strong  similarities  between  this  burial  type  and  both  conflict 
period  friendly  and  conflict  period  hostile  burials.  The  neutral  model  will  have  few, 
if  any,  cultural  indicators  reflecting  the  normative  burial  practices  of  the  deceased, 
and  it  may  have  evidence  of  hasty  interment  because  of  the  pressures  of  the  conflict 
situation  (see  Table  2.3  for  Conflict  Period  Neutral  burial  attributes). 
Cemetery  Type 
Temporaty/Non-Normative 
Non-ft-aditional  locale 
Obscuration  Absent 
Grave  Mass  Grave:  multiple  bodies 
Markers  Absent 
Normative  Container  Absent 
Traditional  grave  goods  Absent 
Grave  Goods 
Miscellaneous  Artefacts  Present 
Misc.  Artefacts 
Pcrsonal  items  (e.  g.  wallet), 
armaments 
Clothing  What  victim  died  in 
Cause  of  Death  Combat  Related;  Extra-Judicial 
Mutilation  Present  or  Absent 
Body  Positioning 
Not  Normative:  No  consistent 
order  in  graves;  Signs  of  attempt; 
Layering  and  Commingling 
Table  2.3  Characteristics  of  the  Conflict  Period  Neutral  Burial  Model 
One  example  of  the  difficulty  in  differentiating  between  a  neutral  and  hostile  burial 
is  the  graves  at  the  concentration  camps  in  Europe  after  the  end  of  World  War  H. 
Following  the  liberation  of  the  Bergen-Belsen  concentration  camp  in  April  1945, 
British  soldiers  used  bulldozers  to  aid  in  the  burial  of  victims  of  the  Nazis  because 
of  the  sheer  number  of  victims  and  the  fear  of  the  spread  of  disease.  The  lack  of 
grave  goods,  containers  and  the  use  of  a  mass  grave  might  otherwise  suggest  a 
36 hostile  burial  rather  than  neutral  -  hence  the  perceived  difficulty  in  identifying  this 
burial  type. 
2.4.2.4  Conflict  Period  Hostile  Burial  Model 
This  grave  type  defines  burial  by  hostile  groups  in  either  combat  related  or extra- 
judicial  circumstances.  Such  burials  may  be  expedient  for  sanitary  reasons, 
intentionally  bizarre  to  insult  adversaries,  or  disguise  evidence  of  a  criminal  action. 
A  hostile  burial  can  therefore  be  expected  to  manifest  the  minimum  of  effort  and 
reverence.  There  would  be  a  lack  of  ritual  markers  present  and  body  treatments 
would  also  reflect  a  more  hostile  attitude  toward  the  dead. 
Distinguishing  conflict  period  hostile  burials  from  normative  and  friendly  burials,  as 
defined  in  Table  2.4,  is  possible  because  of  the  stark  differences  in  attributes, 
especially  in  comparison  to  normative  behaviour.  In  a  hostile  burial,  whether 
clandestine  or  simply  a  burial  during  hostilities,  the  remains  are  not  likely  treated 
with  any  regard  for  the  deceased.  However,  the  differences  between  neutral  versus 
hostile  burials  is  much  more  difficult  to  separate  since  these  two  types  of  burials  can 
be  expected  to  contain  many  of  the  same  characteristics,  such  as  the  use  of  a  mass 
grave. 
Cemetery  Type 
Temporary/Non-Normative  Non- 
traditional  locale 
Obscuration  Present 
Grave  Mass  Grave:  multiple  bodies 
Markers  Absent 
Normative  Container  Absent 
Traditional  grave  goods  Absent 
Grave  Goods 
Miscellaneous  Artefacts  Present 
Misc.  Artefacts 
Personal  items  (e.  g.  wallet), 
armaments,  trash 
Clothing  What  victim  died  in 
Cause  of  Death  Extra-Judicial;  Combat  Related 
Mutilation  Present  or  Absent 
Body  Positioning 
Not  Normative:  No  consistent 
order  widtin  graves;  Layering 
and  Commingling 
Table  2.4  Characteristics  of  the  Conflict  Period  Hostile  Burial  Model 
37 Discussion 
The  appropriateness  of  the  four  burial  types  proposed  for  the  model  (normative, 
conflict  friendly,  conflict  neutral,  and  conflict  hostile)  (see  Table  2.5  for 
characteristics  of  the  four  burial  type  models)  were  tested,  as  outlined  below,  by 
linear  and  non-linear  statistical  analysis  of  specific  burial  variables  derived  from  a 
general  study  of  the  literature.  Statistical  techniques  were  applied  to  determine 
whether  discrete  variations  in  mortuary  behaviour  are  detectable  by  quantitative 
analysis  and  to  develop  a  suitable  methodology  that  could  contribute  to  the 
effectiveness  of  the  model  for  large  datasets. 
2.5  CONCLUSION 
There  is  the  need  to  develop  and  apply  new  and  more  comprehensive  models  to  the 
study  of  conflict  period  burials,  whether  prehistoric,  historic,  or  modem.  The  most 
common  approaches  have  concerned  the  identity  of  the  deceased  and  the  cause  of 
death  (forensic  archaeology)  and  matters  of  social  identity  and  status  (prehistoric 
and  historic  archaeology).  Unfortunately,  these  approaches  do  not  account  for  all 
the  variables,  situational  and  cultural,  that  make  up  the  complex  behaviour 
surroun  ding  death  and  burial  in  conflicts.  As  a  result,  there  is  a  lack  of  conflict 
burial  data  with  a  sufficient  level  of  quality  to  support  analysis,  not  because  of  the 
lack  of  good  methodology  for  6xcavation  as  much  as  a  lack  of  a  good  model  for 
interpretation.  The  model  presented  in  this  thesis  is  designed  to  address  this 
problem,  with  the  ftirther  goal  of  fostering  the  development  of  new  techniques  in  the 
excavation  and  interpretation  of  conflict  graves. 
The  burial  model  analyses  anomalous  grave  types  from  a  series  of  variables  and 
characteristics  from  data  collected  to  be  compared  to  the  characteristics  of  normative 
burials  for  each  of  the  periods  studied.  The  focus  of  the  conflict  burial  model  is 
body  treatment  (such  as  body  positioning  and  cause  of  death)  and  ritual  markers 
(such  as  grave  goods  and  markers).  These  patterns  of  behaviour  are  applicable  to  all 
models  and  present  in  some  form  in  all  data.  It  is  through  these  treatments  that  clues 
to  the  events  that  occurred  and  who  was  responsible  for  burial  can  be  ascertained. 
38 wi 
ý 
0) 
> 
C,  3 
o-I 
ý:  -ý  '. 8 
w 
0 
Q 
Z  -A 
0  tb  t  9 
=  . 
0 
=0 
.  .  ýu 
r. 
Ln  tA  LA 
ýJ  -1 
I- 
Gn 
ýi 
Ln 
wi  V 
T  ;a 
0  CA 
P.  4 
cc 
'A  cu  G 
7a 
-  bt  S 
0 
'o 
9v 
T  A)  5  -  w  I  .  C.  ) 
P4  P-4 
tic 
-A 
A 
I  -ý 
W)  .5  W 
M 
I 
0 
P-4  P4 
A 
Zo 
P-4 
cn 
z 
ca P. 
wl  Piz 
M  'A 
4.  - 
CA 
ri.  cc 
ad 
A  124 
0  m  10 
:ý 
I  I  I  I  I 
E4 
1  1  I  I  II  I  I 
C.  ) 
39 In  addition,  the  application  of  comparative  archaeological  analysis  to  the  study  of 
graves,  distinguishing  normative  burials  from  either  hastily  prepared  or  clandestine 
ones,  can  add  further  understanding  to  the  actions  that  took  place  during  conflict 
periods.  Such  analysis  may  reveal  whether  casualties  were  caused  by  the  effects  of 
battle  or  by  specifically  criminal  behaviour. 
Each  burial  may  have  its  own  features  of  interest,  but  its  main 
contribution  normally  lies  as  part  of  a  larger  understanding  of  the 
diagnostic  characteristics  of  a  particular  period,  population,  or cultural 
group.  This  understanding  will  be  the  successful  outcome  of  the 
research  design.  Provided  that  the  evidence  has  been  gathered 
accurately  and  comprehensively,  the  burial  effectively  becomes  a 
statistical  data  set  and  is  rarely  used  in  isolation  (Hunter  1999:  211-212). 
Objects  and  their  meanings  are  not  static  entities.  Meanings  change  with  different 
contexts,  and  it  is  this  ever-changing  definition  of  objects  within  different  contexts 
and  times  that  is  a  chief  aspect  of  contextual  archaeology  (Hodder  1987:  8). 
The  analysis  of  mortuary  behaviour  is  therefore  about  more  than  artefacts  and 
remains.  It  consists  of  a  body  of  theory  that  directs  and  focuses  the  archaeology  of  a 
burial  according  to  the  aims  and  approach  of  a  particular  theory.  All  the  factors 
discussed  above  must  be  examined  as  individual  components  of  mass  graves  in 
order  to  identify  hostile  versus  friendly  burials.  The  presence  or  absence  of  these 
forms  of  evidence  must  be  addressed  within  the  context  of  conflict  and  hostilities. 
Furthermore,  the  motivation  behind  the  burials,  i.  e.  friendly  versus  hostile,  must  be 
examined  carefully  from  the  artefacts  and  body  treatments  present  at  each  grave,  and 
examined  with  regards  to  each  situation  and  conflict. 
By  understanding  humans  as  social  beings,  we  can  determine  whether  a  burial  falls 
within  the  pattern  of  normal  burial  practices  in  a  specific  culture.  To  an 
archaeologist,  deliberate  burials  are  evidence  of  some  form  of  social  process:  an 
expression  of  re§pect  for  the  individual  or  belief  in  a  life  after  death.  Variations  in 
burials,  however,  may  indicate  something  outside  of  the  norm.  Death  is  recognised 
as  a  central  dynamic  underlying  the  life,  vitality,  and  structure  of  the  social  order. 
The  conflict  burial  model  uses  the  normative  pattern  of  burial  as  the  basis  of 
comparative  context  to  understand  and  identify  hastily  prepared  and  clandestine 
burials  and  other  deviations  from  the  norm,  such  as  an  extrajudicial  killing.  The 
40 method  of  burial  and  memorialising  "does  not  represent  the  transfiguration  of  the 
experience  of  death,  but  the  transfiguration  of  the  dead  for  the  bereaved"  (Tarlow 
1999:  164)  or,  as  commonly  the  case  in  conflicts,  for  the  adversaries.  In  his  studies 
on  the  symbolism  and  heritage  of  the  remains  of  the  Western  Front,  Saunders  notes 
how  the  meaning  and  role  of  that  landscape  has  changed  through  time.  The 
battlefield  has  now  become  a  sacred  place  of  remembrance  (Saunders  2001:  46); 
whereas  the  burials  studied  here  have  all  but  been  forgotten.  By  recognising  the 
context  of  burial  as  this  thesis  and  its  analytical  model  attempts  to  do,  it  may  be 
possible  to  identify  previously  forgotten  and  ignored  landscapes  of  death. 
Without  a  sound  body  of  theory,  and  properly  constructed  models,  the  quantitative 
results  will  be  meaningless.  This  is  because  human  behaviour  cannot  be  dissected 
by  linear,  mathematical  algorithms  -  humans  are  not  binary  figures,  but  complex, 
thinking,  and  feeling  beings.  Hence,  the  next  chapters  will  outline  a  method  of 
quantitative  practice  that  helps  to  identify  aspects  of  human  activity,  but  does  not 
define  it. 
41 CHAPTER  3  DATA  REVIEW 
3.1  INTRODUCTION 
The  conflict  interment  model  analysed  burial  data  in  five  datasets  from  seven 
different  conflict  episodes  spanning  the  15th  century  to  the  late  20th  century.  Each 
data  set  represents  a  different  century,  type  of  conflict,  culture  (including  social 
and/or  political  groups),  and  grave  type.  There  was  great  difficulty  in  finding  a 
sufficient  amount  of  data  with  enough  information  that  is  not  restricted  due  to  the 
nature  of  the  work;  this  difficulty  in  obtaining  data  accounts  for  the  range  of  dates 
and  conflict  types  used  in  this  analysis.  The  datasets  are  used  to  test  the 
applicability  of  the  model  to:  a)  known  grave  types,  in  order  to  discern  any  common 
elements  to  be  found.  in  friendly,  neutral,  or  hostile  interments;  and  b)  unknown 
grave  types,  in  order  to  tentatively  identify  those  responsible  for  interment  and  the 
circumstances  surrounding  the  burials. 
Included  is  a  variety  of  datasets  with  different  interment  situations  for  the  model 
testing.  These  situations  are:  known  friendly  burials;  known  hostile  burials  (to  test 
the  hostile  interment  parameters);  neutral  burials;  burials  where  those  responsible 
are  unknown;  and  disturbed  burials  (to  demonstrate  how  disturbance  alters  the 
results  of  the  application  of  the  model).  The  data  were  from  various  sources  and  had 
varying  degrees  of  completeness.  The  goal  was  to  identify  possible  patterns  among 
these  different  types  of  conflict  burials  through  a  series  of  queries  developed  in  the 
database  and  multivariate  statistical  techniques  using  key  variables. 
3.2  THE  DATAsETs 
The  five  datasets  are:  the  Battle  of  Towton  mass  grave;  the  Snake  Hill  mass  grave 
(War  of  1812);  the  remnants  of  four  graves  from  the  American  Civil  War  battle  of 
Antietam;  six  individual  graves  from  Centreville  (Ox  Hill),  VA  (U.  S.  Civil  War); 
the  Battle  of  the  Little  Bighorn  (Custer  Battlefield)  graves;  four  mass  graves  in  three 
provinces  in  Spain  from  the  Spanish  Civil  War;  graves  from  the  United  Nations 
military  engagement  in  the  Korean  peninsula;  and  several  small  graves  from 
conflicts  in  the  Balkans,  one  site  in  Bosnia-Herzegovina  and  another  site  in  Croatia 
42 (See  Table  3.1).  Normative  burial  situations  provide  the  basis  of  comparison  in  the 
burials  analysis  model  to  the  conflict  data  and  deviations  in  the  norm  represented  by 
the  conflict  data. 
Burial  No.  of  Period 
Region  Name  Type  Individuals  (century) 
Spain 
Benegiles,  Zamora,  Spain  Conflict  3  early-20th 
Vadoncondes,  Burgos,  Spain  Conflict  6  early-20th 
Olmedillo  de  Roa,  Burgos,  Spain  Conflict  8  early-20th 
Villaviciosa,  Asturias,  Spain  Conflict  17  early-20th 
Murelaga,  Vizcaya,  Spain  Normative  7  earlym-20th 
Villanueva,  Castille  y  Leon,  Spain  Normative  27  early-20th 
Korean 
War 
Yongchu-Li  District,  North  Korea  Conflict  I  mid-20th 
Army  Post,  Kangwon  Province, 
North  Korea  Conflict  1  mid-20th 
Kujan,  P'yongan-Pukto  Province, 
North  Korea  Conflict  II  niid-20th 
Unsan  County,  North  Korea  Conflict  2  mid-20th 
Chonui,  South  Korea  Conflict  I  nfid-20th 
Chulwan  County,  South  Korea  Conflict  I  nfid-20th 
Snagyi-Ri  Village,  North  Korea  Conflict  2  mid-20th 
Kujan  County,  North  Korea  Conflict  1  mid-20th 
Kujan,  South  Pyongan  Province, 
North  Korea  Conflict  2  mid-20th 
Kaech'on-Si  District,  North  Korea  Conflict  6  niid-20th 
Sam  Jong  Don  Village,  S  Korea  Normative  28  mid-20th 
Yankton,  South  Dakota,  USA  Normative  27  add-20th 
Balkans 
Bosanski  Petrovac, 
Bosnia-Herzegovina  Conflict  12  late  20th 
Pakra6ka  PoIjana,  Croatia  Conflict  19  late  20th 
Tenkovo,  Serbia  Normative  26  mid-20th 
Slovanski  Samac,  Croatia  Normative  32  late  20th 
Ricica,  Bosnia-Herzegovina  Normative  30  late  20th 
Medieval 
England 
Towton,  Yorkshire,  Great  Britain  Conflict  38  xnid-15th 
Fishergate,  (St.  Andrews)  Yorkshire  Normative  35  mid-15th 
North 
America 
Snake  Hill,  Fort  Erie,  Ontario,  Canada  Conflict  23  early-19th 
Antietam,  Maryland,  USA  Conflict  4  mid-19th 
Ox  Hill,  Virginia,  USA  Conflict  6  mid-19th 
Little  Big  Horn,  Montana,  USA  Conflict  19  mid-19th 
Prospect  Hill,  Ontario,  Canada  Normative  39  mid-19th_j 
Table  3.1  Datasets 
43 3.2.1  SPANISH  CIVIL  WAR 
3.2.1.1  Spain 
"  Olmedillo  and  Vadoncondes  (Burgos),  Villaviciosa  (Asturias),  Benegiles 
(Zamora),  Spain 
"  Spanish  Civil  War  -  1936-1939 
"  Four  graves 
"  Thirty-four  individuals  -  all  civilian  status 
Teams  comprised  of  members  from  the  University  of  the  Basque  Country, 
Association  for  the  Recovery  of  the  Historical  Memory,  Society  of  Sciences 
Aranzadi  and  volunteers  excavated  four  graves  between  July  2003  and  August  2004. 
The  dataset  graves  from  the  Spanish  Civil  War  are  examples  of  conflict  burials 
during  the  20th  century  prepared  for,  and  by,  fellow  Christian  Spaniards.  The 
burials  are  primary  graves  of  almost  completely  articulated  individuals.  According 
to  several  eyewitness  accounts,  the  interments  occurred  shortly  after  death,  which 
may  contribute  to  the  high  level  of  articulation  among  the  bodies.  There  was  some 
damage  to  six  sets  of  remains  at  two  of  the  sites,  however.  The  graves  are  from  four 
locations  from  Northern  Spain:  Benegiles,  Vadoncondes,  Olmedillo,  and 
Villaviciosa  (Figure  3.1).  The  Benegiles  grave  contained  three  individuals  and  the 
grave  dimensions  were  (2  mx0.75  mx2.2m)  (see  Etxeberria,  Herrasti,  Jimenez, 
and  Lejarza  2004).  The  grave  in  Vadoncondes  was  (3m  x1m  x  0.8m)  and  had  six 
individuals  (see  Etxeberria  and  Herrasti  2004b).  The  Olmedillo  grave  was  (4.5m  x 
0.8m  x  O..  8m)  and  contained  eight  sets  of  remains  (see  Etxeberria  and  Herrasti 
2004a)  and  the  grave  in  Villaviciosa  was  (11  mx0.7m  xI  rn)  and  had  17  individuals 
(see  Etxeberria,  Herrasti,  and  Lejarza  2004). 
Threeof  the  four  graves  are  examples  of  conflict  graves  during  the  early  2&  century 
prepared  by  hostile  forces  outside  the  confines  of  a  cemetery.  The  fourth  grave  is 
also  a  mass  grave  during  a  conflict,  but  it  is  located  within  a  cemetery  prepared  by 
unknown  individuals. 
The  Spanish  data  is  used  here  because  of  the  extensive  excavation  and  recording 
procedures  implemented  at  the  site.  The  data  include  all  the  information  required 
for  the  burials  analysis  database  -  i.  e.  grave,  skeletal,  and  artefact  data.  There  are 
44 thorough  descriptions  of  the  articulation,  orientation,  location,  and  juxtaposition  of 
the  remains  within  the  grave,  as  well  as  pathology,  age,  stature  and  ante-  and  peri- 
mortern  trauma  data.  The  data  also  include  maps  of  individual  locations  in  the 
grave,  as  well  as  the  entire  composition  of  all  the  remains  within  the  grave.  The  site 
was  thoroughly  mapped  and  recorded  within  the  context  of  its  geographical  location 
and  detailed  maps  (sketch  and/or  computer  generated)  were  produced.  In  addition, 
coordinate  data  for  the  remains  and  artefacts  were  extrapolated  from  the  map  figures 
to  supplement  the  descriptive  locations. 
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Figure  3.1  Location  of  the  four  burial  sites  in  Spain  (CIA  2005) 
3.2.1.2  Normative  Spanish  and  Basque  Burials 
"  Murelaga,  Vizcaya,  and  Villanueva,  Castille  y  Leon,  Spain 
"  Thirty-four  graves 
"  Thirty-four  individuals  -  all  civilian  status 
A  composite  dataset  was  created  from  ethnographic  studies  to  represent  both 
non-native  Spanish  and  Basque  burial  practices  for  the  early  20th  century  period.  The 
45 data  was  created  from  information  from  Death  in  Murlega  (Douglass  1969)  for  the 
Basque  region  of  Spain  and  Gender  Distinctions  in  Monteros  Mortuary  Ritual 
(Brandes  198  1)  and  Modern  Slab  Burials  in  Northern  Castile  (Aitken  193  5) 
representing  Spanish  burials. 
The  dataset  is  the  normative  comparison  for  the  graves  from  the  Spanish  Civil  War 
1936-1939.  There  are  seven  individuals  in  single  graves  of  relatively  uniform  size 
(1.75m  x  lm  x  0.9m)  representing  burials  in  Murlega.  There  are  27  individuals  in 
single  graves  of  relatively  uniform  size  (1.69m  x  0.9m.  x  0.9m)  representing  burials 
in  the  Castile  region  of  Spain. 
The  questions  asked  of  the  Spanish  dataset  are: 
"  What  were  the  conditions  under  which  the  burial  took  place,  was  it  during  a 
battle,  or  immediately  after  a  battle? 
"  Is  there  a  correlation  between  status  and  the  treatment  of  the  body,  the  level 
and/or  of  trauma  and/or  cause  of  death? 
o  Looking  at:  Cause  of  Death;  Body  positioning;  artefacts 
"  Is  there  a  recognizable  difference  in  burial  treatment  because  of  the  type  of 
conflict,  i.  e.  International  versus  a  civil  war? 
Since  the  actions  and  movements  of  troops  were  well  documented  during  the 
Spanish  Civil  war, an  additional  question  is: 
Can  the  stage  of  the  conflict  be  identifiedfirom  the  location  and  state  of  the 
remains? 
3.2.2  KOREAN  WAR 
In  addition  to  the  twenty-two  sites  that  make-up  the  conflict  dataset  for  Korea,  there 
are  two  normative  sites  used  to  represent  two  major  ethnic  parties  involved  (Korean 
and  American)  in  the  conflict  that  are  included  in  the  conflict  period  data. 
3.2.2.1  Korea 
Chulwan  County,  South  Korea;  Kangw6n-do,  Py6ngan-Namdo,  Hwanghar- 
Bukto,  and  Kaes6ng-Si  provinces,  North  Korea 
Korean  War  -  1950-1953 
Twenty-two  graves 
Twenty-eight  individuals  -  all  military  status 
46 The  Korea  dataset  consists  of  graves  of  American  soldiers  in  different  parts  of  the 
Korean  peninsula  (primarily  North  Korea)  (Joint  POW/MIA  Accounting  Command, 
n/d).  The  graves,  which  varied  in  size  and  shape,  were  prepared  by  unknown 
individuals  under  unknown  circumstances  between  1950  and  1953  during  hostilities 
between  United  Nations  forces  (consisting  of  many  nationalities)  and  forces  from 
North  Korea  and  China  (Figure  3.2). 
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Figure  3.2  Location  of  twenty-two  burial  sites  in  North  and  South  Korea  (CIA  2005) 
(Twenty  burials  in  area  highlighted  by  black  circle) 
The  burials  vary  in  all  of  the  parameters  of  the  model,  but  the  primary  variables  are 
location,  dimensions,  level  of  articulation  and  position.  There  does  not  appear  to  be 
a  pattern  in  the  type  of  burials  present  (e.  g.  primary,  secondary  graves)  or  when  the 
grave  was  prepared,  such  as  during  or  shortly  after  battle.  Another  complication  is 
that  because  of  the  fluidity  of  the  conflict,  and  that  the  cases  are  not  from  major, 
identifiable  incursions,  there  is  little  information  about  the  circumstances 
surrounding  the  death  of  the  individual.  Furthen-nore,  little  is  known  regarding  the 
death  or  burial  of  the  individuals.  Many  of  the  graves  show  episodes  of  disturbance, 
and  in  some  cases,  removal,  by  North  Korean  authorities  before  exhumation  could 
take  place. 
47 The  Joint  POWNHA  Accounting  Command  (JPAC)  formally  known  as  the  Central 
Identification  Laboratory-Hawaii  (CILHI)  excavated  and  retrieved  the  remains  over 
several  years  in  the  mid  to  late  1990's  with  the  cooperation  of  the  North  Korean 
government.  The  JPAC  works  throughout  Southeast  Asia  recovering  the  remains  of 
US  servicemen.  Lisa  M.  Hoshower's  article  in  the  Journal  ofForensic  Sciences, 
'Forensic  Archeology  and  the  Need  for  Flexible  Excavation  Strategies:  A  Case 
Study'  (1998),  describes  a  specific  case  of  the  retrieval  of  human  remains  from  the 
Vietnam  War.  This  article  reveals  one  difference  between  forensic  and 
archaeological  techniques,  an  instance  where  mapping  is  not  deemed  necessary. 
Lisa  Hoshower  describes  the  methods  that  were  employed  at  the  scene,  which  can  be 
considered  typical  of  the  recovery  aims  of  CILFH.  While  a  grid  was  implemented  to 
maintain  provenience  of  remains  and  artefacts,  Hoshower  continues,  "the  precise 
three-dimensional  relationship  of  artefacts  to  remains  is  not  recorded  for  isolated 
burials.  The  CILEH  anthropologists  are  not  attempting  to  recreate  a  crime  scene" 
(1998:  54).  Furthermore,  the  association  of  artefact  to  remains  would  not  offer  new 
information  towards  case  resolution  since  the  site  is  often  identified  by  witness 
testimony  (1998:  54).  In  addition,  many  times,  artefacts  that  would  be  expected  to 
present  in  aircraft  crashes  are  missing,  either  due  to  locals  retrieving  scraps  of  metal 
from  the  plane,  or  because  of  the  damp  conditions  of  the  region,  which  accelerates 
decomposition. 
The  data  used  consists  of  thorough  descriptions  of  the  articulation,  orientation, 
location,  and  juxtaposition  of  the  remains  within  the  grave,  age,  and  general  peri- 
mortem  trauma  data.  Photographs  taken  of  individuals  in  situ  were  used  to 
determine  the  state  (orientation,  articulation,  general  location  within  the  grave  and 
commingling)  of  the  remains  since  mapping  coordinates  or  maps  were  not  available. 
Moreover,  the  data  regarding  the  artefacts  immediately  associated  with  the  graves 
were  taken  from  the  general  descriptions  provided. 
3.2.2.2  Normative  Korean  Burials 
"  Sam  Jong  Don  Village,  South  Korea 
"  Twenty-eight  graves 
"  Twenty-eight  individuals  -  all  civilian  status 
48 A  composite  dataset  was  created  ftom  ethnographic  studies  to  represent  normative 
Korean  burial  practices  for  the  mid  20th  century  period.  The  data  was  created  from 
information  in  Sam  Jong  Dong.  A  South  Korean  Village  (Knez  1960);  Ancestor 
Worship  andKorean  Society  (Janelli  1982);  and  Mourning  andBurialRites  of 
Korea  (Landis  1998). 
This  dataset  is  one  of  two  normative  comparisons  for  the  graves  from  the  Korean 
War  1950-1953.  There  are  twenty-eight  individuals  in  single  graves  of  relatively 
uniform  size  (1.7m  x  0.7m  xI  rn). 
3.2.2.3  Normative  20th  Century  North  American  Burials 
"  Yankton,  South  Dakota,  USA 
"  Twenty-seven  graves 
"  Twenty-seven  individuals  -  all  civilian  status 
A  composite  dataset  was  created  from  historical  studies  and  fieldwork  at  a  cemetery 
in  Yankton  County,  South  Dakota  dating  from  the  mid  19  th  century  to  the  present  to 
represent  normative  American  burial  practices  for  the  mid  20th  century  period. 
This  dataset  is  one  of  two  normative  comparisons  for  the  graves  from  the  Korean 
War  1950-1953.  There  are  27  individuals  in  single  graves  of  relatively  uniform  size 
(1.72m  x  Im  x  1.45m). 
As  the  burial  situations  of  the  graves  forming  this  dataset  are  unknown,  the  - 
questions  asked  of  the  Korea  data  are: 
"  Who  was  responsible  for  the  burial? 
"  What  were  the  conditions  under  which  the  burial  took  place,  was  it  during  a 
battle,  or  immediately  after  a  battle? 
"  What  was  the  interment  situation  and  burial  type? 
"  What  is  the  relation  of  the  grave  to  a  conflict  locality,  such  as  a  battlefield, 
hospital,  or  cemetery? 
o  Looking  at:  Grave  size;  Body  positioning;  artefacts 
49 Since  the  actions  and  movements  of  troops  were  well  documented  during  the  Korean 
conflict,  an  additional  question  is: 
Can  troop  movements,  and  the  stage  of  the  conflict  be  identified  from  the 
location  and  state  of  the  remains? 
3.2.3  BALKANs 
In  addition  to  the  two  sites  that  make-up  the  conflict  dataset  for  the  Balkans,  there 
are  three  normative  sites  used  to  represent  the  three  major  ethnic  groups  (Serbian, 
Bosniak,  and  Croatian)  from  the  region. 
3.2.3.1  Pakrafta  PoIjana,  Croatia 
"  Pakra6ka  PoIj  ana,  Croatia 
"  Conflict  in  the  Former  Yugoslavia  -  1992 
"  Nine  graves 
"  Nineteen  individuals  -  two  military,  17  civilian 
The  dataset  from  Pakra6ka  PoIjana  consists  of  a  series  of  graves  of  Serbian  civilians 
and  soldiers  along  a  creek  in  the  Slavonia  region  of  Croatia  that  were  prepared  by 
hostile  Croatian  forces  (Figure  3.3).  These  hostile  forces  were  responsible  for  the 
extra-judicial  killings.  The  graves  varied  in  size  and  shape  with  seven  containing 
two  individuals  each,  one  grave  containing  one  individual,  and  one  grave  with  four 
sets  of  remains.  The  graves  were  prepared  over  a  couple  of  months  in  late  1992 
during  the  Balkan  crisis. 
There  is  extensive  documentation  regarding  the  events  leading  to  the  deaths  and 
statements  regarding  the  events  and  data  comprising  this  site.  It  is  known  that 
Croatian  forces  were  responsible  for  the  deaths  and  burials  of  19  Serbians  from  the 
area  of  Pakra6ka  PoIjana.  The  report  Final  Report  of  the  United  Nations 
Commission  ofExperts  establishedpursuant  to  security  council  resolution  780 
(1992)  Annex  XB.  Mass  Graves  -  Pakra6ka  Poyana  (Fenrick  1994)  provides  a 
complete  description  of  the  context  surrounding  the  burials  and  exhumation  and 
reports  the  findings  of  the  subsequent  examination. 
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Figure  3.3  Location  ofthe  burial  site  in  llakraýka  PoIjana,  Croatia  ((]A  2005) 
The  graves  were  excavated  between  October  and  November  1993  by  an 
international  team  of  archaeologists,  anthropologists,  doctors,  and  law  enforcement 
personnel  under  the  direction  of  the  United  Nations  Civil  Police.  The  data  that  are 
used  consists  of  thorough  descriptions  of  the  articulation,  orientation,  location,  and 
juxtaposition  of  the  remains  within  the  grave,  age,  and  general  peri-mortern  traurna 
data.  The  report  contains  descriptions  which  are  used  to  determine  the  state 
(orientation,  articulation,  general  location  within  the  grave  and  commingling)  of  the 
remains  since  mapping  coordinates  or  maps  were  not  available.  The  data  regarding 
the  artefacts  immediately  associated  with  the  graves  were  taken  from  the  general 
descriptions  provided. 
As  the  burial  situations  of  the  graves  fori-ning  this  clataset  are  tentatively  known,  the 
questions  asked  are  in  order  to  possibly  identify  hostile  interment  characteristics  of 
unknown  situations.  The  questions  that  will  be  asked  of  the  Croatia  dataset  are: 
What  were  the  conditions  under  which  the  burial  took  place,  was  it  during  a 
battle,  or  immediately  after  a  battle? 
51 Can  troop  movements,  and  the  stage  of  the  conflict,  be  identified  from  the 
treatment  of  the  remains'? 
Is  there  a  correlation  between  status  and  the  treatment  ofthe  body,  the  level 
and/or  of  trauma  and/or  cause  of  death'? 
o  Looking  at:  Cause  of  Death;  Body  positioning;  artefacts 
3.2.3.2  Bosanski  Petrovac,  Bosnia-Herzegovina 
"  Bosanski  Petrovac,  Bosma-f-lerzegovina 
"  Conflict  in  the  Former  Yugoslavia  -  1995 
"  Three  graves:  I  single  grave  (3rn  x  1.5m  x  0.4m);  two  rnass  graves  (3.5m  x 
3m  x  0.4m)  and  (8m  x  4m  x  0.5m) 
"  Twelve  individuals  -  all  military  remains 
The  dataset  from  Bosanski  Petrovac  consists  of  three  graves  of  Serbian  soldiers 
outside  of  the  town  of  Bosanski  Petrovac  (Figure  3.4).  The  graves  are  in  a  field 
across  a  road  from  an  Orthodox  cemetery.  The  graves  were  primary  burials 
prepared  by  unknown  forces,  which  appear  to  have  been  disturbed  by  the  inclusion 
of  animal  carcases. 
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Figure  3.4  Location  ofthe  burial  site  in  Bosanski  Petrovac,  Bosma-Ilerzegovina  (CIA  2005) 
52 The  graves  were  excavated  April  1998  by  an  international  team  of  archaeologists, 
anthropologists,  doctors,  and  law  enforcement  personnel  under  the  direction  of 
Physicians  for  Human  Rights  with  the  cooperation  of  International  Commission  on 
Missing  Persons.  The  data  used  here  consists  of  thorough  descriptions  of  the 
articulation,  orientation,  location,  and  juxtaposition  of  the  remains  within  the  grave, 
age,  and  general  peri-mortern  trauma  data.  The  reportý  Bosanski  Petrovac 
Exhumations  ofRepublika  Srpska  Commission  on  Missing  Persons  (Kennedy  199  8), 
contains  descriptions  which  are  used  to  determine  the  state  (orientation,  articulation, 
general  location  within  the  grave  and  commingling)  of  the  remains  since  only  sketch 
maps  without  mapping  coordinates  were  available.  The  data  regarding  the  artefacts 
immediately  associated  with  the  graves  were  taken  from  the  general  descriptions 
provided.  There  is  some  documentation  regarding  the  events  leading  to  the  deaths 
and  statements  regarding  the  data  comprising  this  site. 
One  shortcoming  of  the  data  was  the  general  level  of  locational  analysis;  therefore 
value  judgements  were  placed  on  the  data  in  order  to  create  more  specific  locations 
for  the  level  of  commingling  of  remains,  specific  location  of  remains  within  the 
grave,  and  specific  location  of  artefacts  in  and  outside  the  grave(s). 
As  the  burial  situations  of  the  graves  forming  this  dataset  are  tentatively  known,  the 
questions  asked  are  in  order  to  possibly  identify  hostile  intennent  characteristics  of 
unknown  situations.  The  questions  that  will  be  asked  of  the  Bosnia  dataset  are: 
What  were  the  conditions  under  which  the  burial  took  place,  was  it  during  a 
battle,  or  immediately  after  a  battle? 
Can  troop  movements,  and  the  stage  of  the  conflict,  be  identified  from  the 
treatment  of  the  remains? 
Is  there  a  correlation  between  status  and  the  treatment  of  the  body,  the  level 
and/or  of  trauma  and/or  cause  of  death? 
o  Looking  at:  Cause  of  Death;  Body  positioning;  artefacts 
3.2.3.3  Nonnative  Serbian  Orthodox  Burials 
*  Tenkovo,  Serbia  and  Montenegro 
Twenty-six  graves 
Twenty-six  individuals  -  all  civilian  status 
53 A  composite  dataset  was  created  from  ethnographic  studies  to  represent  normative 
Serbian  Orthodox  burial  practices  for  the  late  2e  century  period.  The  data  was 
created  from  information  in:  Peasant  Life  in  Jugoslavia  (Lodge  194  1);  A  Serbian 
Village  (Halpern  1976);  and  Folk  Life  and  Customs  in  the  Kragq/evac  Region  of  the 
Jasenica  in  Sumdaya  (Pavlovic  1997). 
This  dataset  is  one  of  three  normative  comparisons  for  the  graves  from  the  war  in 
the  Former  Yugoslavia  during  the  1990's.  There  are  twenty-six  individuals  in  single 
graves  of  relatively  unifonn  size  (1.75m  x  0.65m  x  1.  Im). 
3.2.3.4  Normative  Bosnian  Muslim  Burials 
"  Ricica,  Bosnia-Herzegovina 
"  Thirty  graves 
"  Thirty  -  all  civilian  status 
A  composite  dataset  was  created  from  ethnographic  studies  to  represent  normative 
Bosnian  burial  practices  for  the  late  20'h  century  period.  The  data  were  created 
primarily  from  the  information  in  Tone  Bringa's  (1995)  study,  BeingMuslim  the 
Bosnian  Way  and  Peasant  Life  in  Jugoslavia  (Lodge  194  1). 
This  dataset  is  one  of  three  normative  comparisons  for  the  graves  from  the  war  in 
the  Fonner  Yugoslavia  during  the  1990's.  There  are  thirty  individuals  in  single 
graves  of  relatively  uniform  size  (1.7m  x  0.7m  xI  m). 
3.2.3.5  Normative  Croatian  Catholic  Burials 
*  Slovanski  Samac,  Croatia 
Thirty-two  graves 
Thirty-two  individuals  -  all  civilian  status 
A  composite  dataset  was  created  from  ethnographic  studies  to  represent  normative 
Croatian  burial  practices  for  the  late  20'h  century  period.  The  data  were  created 
primarily  from  the  information  in  Mary  Gilliland's  Ae  Maintenance  ofFamily 
Values  in  a  Yugoslav  Town  (1986)  and  Peasant  Life  in  Jugoslavia  (Lodge  1941). 
54 This  dataset  is  one  of  three  normative  comparisons  for  the  graves  from  the  war  in  the 
Former  Yugoslavia  during  the  1990's.  There  are  thirty-two  individuals  in  single 
graves  of  relatively  uniform  size  (1.8m  x  0.8m  x  1.1  m). 
3.2.4  19111CENTURYNORTIJAMERICA 
3.2.4.1  The  Snake  Hill  Site 
"  Fort  Erie,  Ontario,  Canada 
"  War  of  1812  -  1814 
"  Twenty  graves 
"  Twenty-three  individuals  -  all  military  status 
The  Snake  Hill  dataset  consists  of  several  individual  graves  of  American  soldiers 
prepared  by  US  forces  while  under  siege  by  the  British  in  Fort  Frie,  Ontario,  in  mid 
to  late  1814  during  the  War  of  1812  (Figure  3.5).  The  majority  of  burials  are  single 
graves  of  relatively  uniforrn  size  (2m  x  0.7m  x  0.6m),  with  the  exception  of  a  grave 
containing  three  individuals  and  another  grave  with  two  individuals.  The  burials  are 
primary  graves  of  almost  completely  articulated  individuals  prepared  by  friendly 
forces.  It  appears  that  the  intennents  occurred  shortly  after  the  battle,  as  some 
individuals  received  medical  treatment  before  burial. 
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Figure  3.5  Location  of'Snake  Hill  burial  site  in  Fort  Erie,  Ontario,  Canada  (CIA  2005) 
The  burial  of  these  individuals  by  their  own  forces  undoubtedly  contributed  to  the 
high  level  of  articulation  among  the  bodies.  Furthermore,  the  fact  that  burials  of  an 
55 invading  force  remained  undisturbed  for  almost  200  years  suggests  a  lack  of 
animosity  towards  the  dead  by  the  Canadians. 
The  graves  at  Snake  I-Ell  were  excavated  by  Archaeological  Services,  Inc  (ASI)  with 
contributions  from  several  agencies  in  both  Canada  and  the  United  States  in  1988. 
The  data  originally  reported  in  Yhe  Snake  Hill  Site:  A  War  of  1812  American 
Cemetery  Vol.  L  (ASI  1988),  are  used  because  of  the  extensive  excavation  and 
recording  procedures  implemented  at  the  site.  The  data  included  all  the  information 
required  for  the  burial  analysis  database  -  i.  e.  grave,  skeletal,  and  artefact  data,  as 
well  as  documented  histories.  The  site  was  thoroughly  mapped  and  recorded  within 
in  the  context  of  its  geographical  location  and  detailed  maps  (sketch  and/or 
computer  generated)  were  produced.  These  identify  the  location  of  the  grave  within 
the  confines  of  either  the  cemetery  or  the  battlefield.  In  addition,  there  are  thorough 
descriptions  of  the  articulation,  orientation,  and  position  of  the  remains  within  the 
grave,  as  well  as  pathology,  age,  stature  and  ante-  and  peri-mortem  trauma  data. 
Photographs  of  individuals  and  maps  included  in  the  books  Snake  Hill.,  An 
investigation  of  a  Military  Cemeteryftom  the  War  of  1812  (Pfeiffer  and  Williamson 
199  1);  and  Death  at  Snake  Hill:  Secretsfrom  a  War  of  1812  Cemetery  (Litt, 
Williamson,  and  Whitehome  1993),  in  addition  to  some  of  the  field  notes  (ASI 
1988)  taken  during  the  excavation,  were  used  to  determine  the  state  (orientation, 
articulation,  and  mutilation)  of  the  remains,  and  location  of  remains  and  associated 
artefacts  using  general  descriptions.  Coordinate  data  for  the  remains  and  artefacts 
were  extrapolated  from  the  map  figures  to  supplement  the  descriptive  locations. 
As  the  graves  forming  this  dataset  are  composed  of  burials  by  friendly  forces  during 
a  siege  on  foreign  soil,  the  questions  asked  of  the  Snake  Hill  data  are: 
"  What  was  the  interment  situation  for  each  burial:  was  it  primary,  conducted 
hastily  or  with  evidence  of  ceremony,  or  a  secondary  burial? 
"  Under  what  conditions  did  the  burial  take  place  -  as  a  mass  burial  during  or 
shortly  after  a  battle,  or  was  each  individual  buried  separately  over  time? 
o  Looking  at:  Articulation;  Orientation;  Body  Positioning;  Artefacts 
In  addition,  this  dataset  contributed  to  understanding  the  attitude  of  the  invaded 
about  the  graves  of  invaders  remaining  on  their  soil. 
56 3.2.4.2  Antietam  Battlefield  (American  Civil  War) 
"  Sharpsburg,  Maryland,  USA 
"  American  Civil  War  -  September  1862 
"  Four  graves 
"  Four  individuals  -  all  military  status 
The  American  Civil  War  battle  of  Antietam  is a  mid-19"'  century  North  American 
example  of  temporary  graves  of  relatively  uniform  size  (2.1  mx1.1  mx0.45m) 
prepared  (presumably)  by  friendly  forces  (Figure  3.6).  These  burials  are  of  Union 
soldiers  following  three  days  of  battle  between  the  Union  forces  of  the  United  States 
and  the  Confederate  soldiers  of  the  Confederate  States  of  America  in  September 
1862.  The  graves  represent  two  different  situations:  primary  burials  (burial 
immediately  after  battle);  and  secondary  burials  (elements  of  individuals  not 
retrieved  during  a  mass  reburial  episode  in  1866  or  1867  (Stotelmycr  1992:  2  1,  see 
also  Potter  and  Owsley  2000:  68). 
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Figure  3.6  Location  of'  Antietam  hUrial  site  in  Sharp.  sburg,  Nlarý  land,  I'SA  ý  CIA  2005) 
While  this  is a  small  sample,  four  cases,  when  combined  with  the  Ox  Hill  dataset, 
also  from  the  American  Civil  War,  it  can  produce  a  significant  amount  of  data 
57 regarding  burial.  This  dataset  also  tested  the  validity  and  applicability  of  the  model 
components  and  variables  of  a  known  situation  between  individuals  within  the  same 
culture  (in  some  cases,  between  relatives).  The  Antietam  data  is  compared  with  the 
data  from  the  Ox  Hill  data,  to  determine  if  both  sets  of  burials  were  friendly  graves 
prepared  by  Union  soldiers,  and  if  there  are  any  common  elements  of  behaviour 
present. 
Union  soldiers  placed  the  remains  in  temporary  field  graves  immediately  following 
the  battle,  with  the  intention  of  retrieving  them  for  permanent  burial  at  a  later  date. 
The  four  burials  lie  in  an  agricultural  field  north  of  Sunken  Road  (within  the  current 
Antietam  National  Cemetery),  which  was  the  William  Roulette  farm  at  the  time  of 
the  battle. 
Burial  details  were  often  haphazard  during  and  following  the  battle,  consisting  of 
trenches  and  single  graves,  with  or  without  markers.  Following  the  battle,  Aaron 
Good  and  Joseph  Gill  compiled  the  names  and  locations  of  the  remains  still  on  the 
battlefield.  The  state  of  Maryland  purchased  the  battle  site  in  1865  to  create  a 
cemetery.  The  Antietam  National  Cemetery  Board,  with  the  labour  of  former 
soldiers,  completed  the  task  of  reburying  the  Union  soldiers  at  the  newly  created 
cemetery  in  1867  (Stotelmyer  1992:  22). 
The  incomplete  remains  of  the  four  individuals  are  believed  to  be  from  the  Union's 
Irish  Brigade.  Stephen  Potter  suggests  this  affiliation  because  the  graves  were  along 
the  axis  of  the  Irish  Brigade's  attack  and  because  of  the  nature  of  the  artefacts 
located  with  the  individuals  (Potter  and  Owsley  2000:  60-70). 
The  graves  from  the  Battle  of  Antietam  were  excavated  by  the  National  Park 
Service,  National  Capital  Region,  in  August  1988  (Potter  and  Owsley  2000:  59). 
Data  from  this  excavation  was  included  because  extensive  excavation  and  recording 
procedures  were  implemented  at  the  site.  The  data  included  all  the  information 
required  for  the  burials  analysis  database  -  i.  e.  grave,  skeletal,  and  artefact  data,  as 
well  as  documented  histories.  There  were  no  surface  artefacts  in  association  with 
the  burials  since  the  area  was  cultivated  before  and  after  the  battle  and  until  the  area 
became  part  of  the  National  Cemetery.  The  site  was  thoroughly  mapped  and 
58 recorded  within  the  context  of  its  geographical  location  and  detailed  maps  (sketch 
and/or  computer  generated)  were  produced.  These  maps  identify  the  location  of  the 
graves  within  the  confines  of  the  cemetery  and  the  battlefield.  In  addition,  there  are 
thorough  descriptions  of  the  articulation,  orientation,  and  position  of  the  remains 
within  each  grave,  as  well  as  pathology,  age,  stature  and  peri-mortern  trauma  data. 
Photographs  and  maps  included  in  the  book  Archaeological  Perspective  on  the 
American  Civil  War  (Potter  and  Owsley  2000)  were  used  to  determine  the 
orientation  and  relation  of  the  graves  to  each  other  as  well  as  the  general 
descriptions  of  the  remains  and  associated  artefacts.  Coordinate  data  for  the  remains 
and  artefacts  were  extrapolated  from  the  map  figures  to  supplement  the  descriptive 
locations. 
The  key  variables  for  Antietam  are:  the  location  of  the  graves  in  relation  to  the 
battlefield;  the  nature  and  orientation  of  each  grave  in  its  setting;  the  nature  and 
orientation  of  individual  sets  of  remains  within  the  grave;  the  level  of  articulation; 
and  the  nature  and  extent  of  grave  goods. 
The  questions  asked  of  the  Antietam  data  are: 
"  Who  was  responsible  for  burial? 
"  What  were  the  conditions  under  which  the  burial  took  place? 
"  Was  the  grave  in  question  a  primary  grave  missed  during  the  reburial  episode 
of  1866/67,  or  one  composed  of  elements  and  artefacts  left  behind  by  the 
reburial  party? 
"  Is  there  a  correlation  between  rank  and  the  level  of  articulation,  or  rather,  the 
number  of  elements  left  behind  and  not  reburied? 
3.2.4.3  Ox  Hill,  Virginia  (American  Civil  War) 
Centreville,  Virginia,  USA 
American  Civil  War  -  September  1862 
Six  graves 
Six  individuals  -  all  military  status 
The  American  Civil  War  battle  of  Ox  IEII  is  another  mid-Wh  century  North 
American  example  of  temporary  graves  of  relatively  uniform  size  (2.1  m.  x  0.76  m.  x 
0.65  m)  prepared  (presumably)  by  friendly  forces  (Figure  3.7).  These  burials  are  of 
Union  soldiers  over  an  indeterminate  period  of  time  during  the  Union  Army's 
occupation  of  the  area  between  1862  and  1863.  The  graves  represent  primary 
59 burials  (burial  immediately  after  death  or  medical  attention).  As  noted  above,  when 
this  small  dataset  is  combined  with  another  dataset  from  the  same  conflict,  it  can  not 
only  produce  significant  amount  of  data  but  also  indicate  burial  behaviour  from  this 
type  of  context,  i.  e.  burial  during  battle  in  a  civil  conflict. 
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Figure  3.7  Location  ot'()x  I  lill  bw  ial  site  in  Centreýrijje,  Virginia,  I  SA  WIA  2'005  ) 
The  graves  are  not  located  in  any  particular  battlefield  from  the  Civil  War,  but,  if  the 
graves  are  the  result  of  the  First  Battle  of  Manassas,  they  would  have  been  located  in 
the  back  of  the  Union  Army's  lines  (Johnson  2000:  26).  However,  since  the  exact 
date  of  burial  is  unknown,  the  purpose  of  the  area  at  the  time  of  burial  is  unknown 
because  the  area  changed  function  throughout  the  period  of  hostilities.  For  instance, 
the  area  from  which  the  bodies  were  recovered  had  been  the  front  lines  early  in  the 
war,  but  had  also  been  an  encampment  location  for  both  armies  at  different  times  of 
the  war. 
Burial  details  were  often  haphazard  during  and  following  battles,  consisting  of 
trenches  and  single  graves,  with  or  without  markers  depending  on  the  number  of 
dead  and  the  time  between  battles  or  retreats.  This  area  of  Virginia  had  several 
60 different  battles,  movements  of  armies  to  and  from  battles,  as  well  as  different 
periods  of  Confederate  and  Union  occupation. 
The  remains  of  the  individuals  are  believed  to  be  from  the  Union  Army.  Michael 
Johnson  suggests  this  affiliation  because  the  graves  were  in  an  area  that  had  been  the 
encampment  for  several  Union  regiments  during  the  Civil  War  and  because  of  the 
associated  artefacts  located  with  the  individuals  (Johnson  2000:  25). 
The  graves  were  excavated  by  Fairfax  County  Archaeological  Services,  Park 
Authority,  in  January  1997  (Johnson  2000:  1).  The  data  from  this  excavation  are 
included  because  extensive  excavation  and  recording  procedures  were  implemented 
at  the  site.  The  data  included  all  the  information  required  for  the  burials  analysis 
database  -  i.  e.  grave,  skeletal,  and  artefact  data,  as  well  as  documented  histories. 
There  were  no  surface  artefacts  in  association  with  the  burials  since  the  area  has 
been  under  continual  use  and  has  had  several  periods  of  construction.  The  site  was 
thoroughly  mapped  and  recorded  within  the  context  of  its  geographical  location  and 
detailed  maps  (sketch  and/or  computer  generated)  were  produced.  These  maps 
identify  the  location  of  the  graves  within  the  immediate  area.  In  addition,  there  are 
thorough  descriptions  of  the  articulation,  orientation,  and  position  of  the  remains 
within  each  grave,  as  well  as  pathology,  age,  stature  and  peri-mortern  trauma  data. 
The  report  Civil  War  Burials,  Centreville,  Virginia  44FXI  79.1  (Johnson  2000) 
included  the  general  descriptions  of  the  remains  and  associated  artefacts;  from  the 
maps  in  this  report  the  orientation  of  the  graves  as  well  as  their  relation  to  each  other 
were  determined,  and  coordinate  data  for  the  remains  and  artefacts  were 
extrapolated  from  the  map  figures  to  supplement  the  descriptive  locations. 
The  key  variables  for  Centreville  are:  the  location  of  the  graves  in  relation  to  the 
battle  lines;  the  relation  of  periods  of  encampment  and  battles;  the  nature  and 
orientation  of  each  grave  in  its  setting;  the  nature  and  orientation  of  individual  sets 
of  remains  within  the  grave;  the  level  of  articulation;  and  the  nature  and  extent  of 
grave  goods. 
The  questions  asked  of  the  Ox  Hill  data  are: 
*  Who  was  responsible  for  burial? 
61 0  What  were  the  conditions  under  which  the  burial  took  place? 
3.2.4.4  The  Battle  of  the  Little  Bighorn  (Custer  Battlefield) 
"  Little  Big  Horn  river,  Montana,  USA 
"  Isolated  battle  -  June  1867 
"  Nineteen  graves 
"  Nineteen  sets  individuals  -  all  military  status 
The  Custer  Battlefield  dataset  is a  late-  I  91h  century  North  American  example  of 
multiple  graves  prepared  by  friendly  forces  (fellow  soldiers)  following  an 
engagement  with  pan-tribal  American  Indians.  These  graves  represent  two  different 
situations:  primary  burials  (burial  immediately  after  battle),  and  secondary  burials 
(elements  of  individuals  not  retrieved  during  a  mass  grave  reburial  episode  in  1881). 
The  graves  are  of  irregular  size  and  various  degrees  of  articulation  of  remains. 
U.  S.  Cavalry  burial  details  were  active  at  the  battlefield  from  1876  to  188  1.  The 
first  detail,  two  days  after  the  battle,  28  June  1876,  consisted  of  little  more  than 
piling  dirt  over  the  bodies  (Scott  et  al.  1998:  97).  The  second  detail  was  sent  out  in 
1877  to  re-bury  the  exposed  remains.  In  1879  another  burial  detail  was  sent  to  re- 
bury  exposed  remains.  In  1881,  the  final  burial  detail  was  sent  out  to  exhume  all  the 
remains  and  place  them  in  a  mass  grave  in  what  is now  the  Custer  National 
Cemetery  (Scott  et  al.  1998:  97)  (Figure  3.8). 
CANADA 
101- 
ink  Big  w  Big 
0  c-  D  n 
ý-o 
twow  Yo  1ýhpca  rk 
vvaooy 
NORTH 
ATLANTIC 
OCEAN 
EXICO 
nou 
0  500  1000  km  i--,,  1 
:  100.0  (U.  ) 
0  bw  looorm 
Figure  3.8  Location  of  Little  Big  Hom  burial  site  in  Montana,  USA  (CIA  2005) 
62 The  episodes  of  burial  and  reburial  presented  a  problem  for  excavators  from  the 
Mdwest  Archaeological  Center  (AMAC),  who  excavated  a  sample  of  marked 
graves  and  adjacent  areas.  In  1876,  the  burial  detail  placed  wooden  crosses  where 
they  located  a  body;  in  1890  they  replaced  surviving  wooden  crosses  with  concrete 
markers  where  they  assumed  a  soldier  had  died  -  since  there  were  no  survivors  from 
the  Custer  battle  to  corroborate  the  exact  location  where  a  soldier  fell  during  battle. 
Furthermore,  each  detail  produced  a  sketch  map  of  the  grave  locations,  but  the 
sketch  maps  do  not  agree.  The  result  was  that  the  means  of  distinguishing  primary 
and  secondary  burials  was  lost.  Compounding  this  difficulty,  confusion  between  the 
forces  with  Lt.  Col.  Custer  and  with  Captain  Benteen  (Custer's  third  in  command) 
resulted  in  a  miscalculation  of  the  number  of  cavalry  dead  on  the  Custer  Battlefield. 
Thirty-nine  of  the  markers  on  the  Custer  Battlefield  are  not  associated  with  any 
remains  (Scott  et  al.  1989;  1998). 
Analysis  of  the  burial  situation  from  the  remains  is  complicated  by  peri-  and  post- 
mortem  trauma  inflicted  on  the  soldiers  and  other  impacts  on  the  bodies  before 
burial.  These  include  the  disrobing  of  the  dead,  mutilations,  dismemberment  and 
decapitation,  and  the  process  of  decomposition  over  a  period  of  two  day's  exposure 
in  the  summer  heat  (Scott  et  al.  1998:  104).  The  result  was  that  from  the  Custer 
Battlefield,  only  56  (26%)  of  the  210  bodies  were  identified  at  the  time  of  burial, 
and  recent  analysis  suggests  that  some  of  the  identifications  made  in  1876  were  mis- 
identifications  (Scott  et  al.  1998:  105).  This  is  a  relatively  low  identification  rate  in 
comparison  to  the  other  area  of  engagement  on  the  battleground,  the  Reno-Benteen 
defence  site,  where  47  of  the  53  killed  (87%)  were  identified  (Scott  et  al.  1998:  106- 
107). 
The  Custer  Battlefield  data  were  used  because  extensive  excavation  and  recording 
procedures  were  implemented  at  the  site.  The  data  included  all  the  information 
required  for  the  burials  analysis  database  -  i.  e.  grave,  skeletal,  and  artefact  data,  as 
well  as  documented  histories.  The  site  was  thoroughly  mapped  and  recorded  within 
in  the  context  of  its  geographical  location  and  detailed  maps  (sketch  and/or 
computer  generated)  were  produced.  These  maps  identify  the  location  of  the  grave 
within  the  confines  of  either  the  cemetery  or  the  battlefield.  In  addition,  there  are 
thorough  descriptions  of  the  articulation,  orientation,  and  position  of  the  remains 
63 within  the  grave,  as  well  as  pathology,  age,  stature  and  ante-  and  peri-mortem. 
trauma  data.  There  are  also  tentative  identifications  of  some  of  the  individuals 
exhumed  during  the  1984-1985  field  seasons.  Also  used  are  photographs  of 
individuals  and  maps  included  in  the  books  Archaeology,  History,  and  Custer's  Lew 
Battle:  Yhe  Little  Big  Horn  Reexamined.  (Fox  1993);  Archaeological  Insights  into 
the  Custer  Battle  (Scott  and  Fox  1987);.  Archaeological  Perspectives  on  the  Battle  of 
the  Little  Big  Horn  (Scott  et  al.  1989);  and  Aey  Died  with  Custer-  Yhe  Soldiers' 
Skeletons  From  the  Battle  of  the  Little  Bighorn  (Scott  et  al.  1998),  in  addition  to  the 
field  notes  taken  during  the  excavation,  to  determine  the  state  (orientation, 
articulation,  and  mutilation)  of  the  remains,  and  location  of  remains  and  associated 
artefacts  using  general  descriptions.  In  addition,  coordinate  data  for  the  remains  and 
artefacts  were  extrapolated  from  the  map  figures  to  supplement  the  descriptive 
locations. 
Most  importantly,  this  dataset  tested  the  validity  and  applicability  of  the  model's 
components  and  variables  to  a  known  situation,  which  can  then  contribute  to  the 
refining  of  the  model  for  further  testing  and  analysis  of  unknown  interment 
situations. 
The  individuals,  or  the  elements  of  individuals  excavated,  were  known  to  have  been 
buried  by  fellow  soldiers  immediately  after  the  conflict.  Therefore,  the  primary 
questions  of  the  Custer  Battlefield  dataset  are: 
Was  the  grave  in  question  a  primary  grave  missed  during  the  mass  reburial 
episode  of  1881,  or one  composed  of  elements  and  artefacts  left  behind  by 
the  reburial  party? 
If  it  is  a  primary  grave,  does  the  grave  data  provide  evidence  of  the  interment 
situation  (e.  g.  whether  the  burial  was  summary  or  conducted  with 
ceremony)? 
There  was  an  additional  problem  examined  through  a  comparison  of  the  interment  to 
a  normative  military  burial  of  the  time  with  respect  to  size,  orientation,  and  grave 
goods. 
An  additional  question  addresses  socio-cultural  issues  in  the  reburial  detail: 
64 Is  there  a  correlation  between  a  soldier's  rank  and  the  skeletal  elements  left 
behind  by  the  reburial  party? 
3.2.4.5  Prospect  Hill,  Ontario,  Canada 
"  Newmarket,  Ontario,  Canada 
"  Thirty-nine  graves 
"  Thirty-nine  individuals  -  all  civilian  status 
Archaeological  Services,  Inc.  (ASI)  excavated  over  70  individual  graves  from  the 
cemetery  at  Prospect  Ifill  in  1989.  The  data  from  Archaeological  Mitigation  of  the 
Prospect  Hill  Cemetery,  Town  of  Newmarket,  Regional  Municipality  of  York  (AS  1 
1990)  were  used.  The  dataset  includes  the  remains  of  39  individuals.  The  graves 
were  of  relatively  uniform  size  and  shape  (1.9m  x  0.73m  x  0.47m).  The  burials  that 
will  be  used  date  between  1824  and  1879  and  represent  a  variety  of  body  types  and 
circumstances. 
Documents  include  the  report  prepared  by  the  ASI,  which  includes  maps,  photos, 
and  descriptions.  These  data  will  be  used  to  characterise  'friendly'  normative 
burials  from  the  early-  to  mid-  I  gth  century  period  to  compare  with  the  characteristics 
from  the  Snake  Hill,  Antietam,  Custer  Battlefield,  and  Ox  Hill  clatasets. 
3.2.5  AUDIEVAL  ENGLAND 
3.2.5.1  The  Battle  of  Towton 
Towton,  North  Yorkshire,  Great  Britain 
War  of  the  Roses  battle  -  March  1461 
One  Mass  Grave  (5.25m  x  2m  x  0.65m) 
Thirty-nine  individuals  -  all  military  status 
The  dataset  from  the  Battle  of  Towton  is  an  example  of  a  conflict  burial  during  the 
15"  century  prepared  for,  and  by,  fellow  Christian  Englishmen  in  Northern  England 
(Figure  3.9).  The  burial  is  a  primary  mass  grave  of  almost  completely  articulated 
individuals.  The  interment  apparently  occurred  shortly  after  the  battle,  which  may 
contribute  to  the  high  level  of  articulation  among  the  bodies  (Fiorato  et  al.  2000:  41). 
Photographs  of  individuals  from  Ae  Medieval  Soldier  in  the  Wars  of  the  Roses 
(Boardman  1998)  in  addition  to  photographs  and  maps  included  in  the  book  Blood 
65 Red  Roses  (Fiorato  et  al.  2000),  were  used  as  well  as  the  report  Towton  Hall,  Tovi'ton 
North  Yorkshire  supplied  by  Western  Yorkshire  Archaeological  Services  (1997),  to 
determine  the  state  (orientation,  articulation,  general  location,  and  commingling)  of 
the  remains.  Included  are  the  data  regarding  some  of  the  artefacts  immediately 
associated  with  the  mass  grave  from  general  descriptions  of  the  location  that  were 
included  in  Blood  Red  Roses  (Fiorato  et  al.  2000). 
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Figure  3.9  Location  of  Towton  burial  site  in  Tow-ton,  North  Yorkshire,  Great  Britain  (CIA  2005) 
University  of  Bradford  archaeologists  have  suggested  that  the  mass  grave  is a 
primary  friendly  burial  (Sutherland  2000:  41  )  because  the  grave  was  relatively  large 
and  the  bodies  were  laid  in  the  grave,  not  simply  dumped  in.  However,  Knýsel  and 
Boylston  do  stipulate  that  some  characteristics  suggest  a  hostile  burial.  For 
example,  the  grave  was  not  on  sacred  ground,  which  would  have  been  important  to 
Christians;  furthen-nore,  there  were  individuals  in  various  degrees  of  articulation  and 
positioning,  and  there  was  evidence  in  some  remains  of  peri-mortem  facial 
disfigurement.  Such  facial  disfigurement  suggests  that  hostile  forces  had  ample  time 
66 to  inflict  injuries  beyond  the  mortal  wounds  sustained  in  the  heat  of  battle.  The 
excess  of  facial  wounds  may  be  an  attempt  to  depersonalise  the  victim  (Kniisel  and 
Boylston  2000:  185-186).  Other  characteristics  supporting  a  hostile  burial  are 
variation  in  the  orientation  of  remains  in  the  grave;  and  the  distance  of  the  grave 
from  the  battlefield  (one  mile),  which  suggests  that  those  buried  had  died  during  the 
rout. 
At  this  time,  there  is  no  strong  evidence  to  suggest  who  buried  the  men  in  the 
Towton  mass  grave.  There  are  characteristics  of  hostile  burials  and  characteristics 
of  friendly  burials.  The  issue  of  a  grave  comprised  of  characteristics  of  both  types 
of  burial  is  possibly  explained  by  the  historical  information  that  each  side  was  seen 
as  treasonous  by  the  other,  therefore  not  deserving  of  a  proper  burial  (Fiorato  et  al. 
2000:  186). 
The  Towton  data  are  used  here  because  of  the  extensive  excavation  and  recording 
procedures  that  were  implemented  at  the  site.  The  data  include  all  the  information 
required  for  the  burials  analysis  database  -  i.  e.  grave,  skeletal,  and  artefact  data. 
There  are  thorough  descriptions  of  the  articulation,  orientation,  location  and 
juxtaposition  of  the  remains  within  the  grave,  as  well  as  pathology,  age,  stature  and 
ante-  and  peri-mortem  trauma  data.  The  data  also  include  maps  of  individual 
locations  in  the  grave,  as  well  as  the  entire  composition  of  all  the  remains  within  the 
grave. 
The  key  variables  for  Towton  are:  the  location  of  the  grave  in  relation  to  the 
battlefield;  the  nature  and  orientation  of  the  grave  in  its  setting;  the  nature  and 
orientation  of  individual  sets  of  remains  within  the  grave;  the  nature,  degree  and 
extent  of  mutilation  (differentiating  between  degrees  of  peri-and  post-  mortern 
trauma);  the  nature  and  degree  of  commingling;  and  the  nature  and  extent  of  grave 
goods. 
3.2-5.2  St.  Andrew,  Fishergate,  York,  Great  Britain 
York,  Great  Britain 
Thirty-five  graves 
Thirty-five  individuals  -  all  civilian  status 
67 Over  400  human  skeletons  were  excavated  in  1986-89  from  the  Church  and  the 
Priory  of  St.  Andrew,  Fishergate,  York  by  the  York  Archaeological  Trust.  The 
burials  took  place  over  a  period  of  at  least  500  years.  The  burials  that  will  be  used 
are  those  from  the  early  to  mid  14  th  century  component.  The  interments  are 
examples  of  normative  burial  practices  under  different  circumstances  regarding 
death  and  time.  There  are  35  individuals  in  single  graves  of  relatively  uniform  size 
(1.7m  x  0.5m.  x  0.4m). 
Documentsinclude  the  report  Cemeteries  of  the  Church  and  Priory  of  St.  Andrew, 
Fishergate  (Stroud  and  Kemp  1993)  prepared  by  the  York  Archaeological  Trust, 
which  includes  maps,  photos,  and  descriptions.  This  example  will  be  used  to 
characterise  'fliendly'  normative  burials  from  the  medieval  period  to  compare  with 
the  characteristics  from  the  ToWton  dataset. 
The  questions  asked  of  the  Towton  data  are: 
Who  was  responsible  for  burial? 
What  were  the  conditions  under  which  the  burial  took  place? 
Were  the  individuals  who  were  buried  victims  of  a  massacre,  or  did  they 
die  of  the  wounds  sustained  during  the  battle? 
o  What  variables  would  indicate  that 
3.3  CONCLUSION 
It  was  important  that  there  was  sufficient  information  recorded  about  the  sites,  and 
that  that  data  be  available.  As  a  result,  the  available  data  determined  what  variables 
were  possible  to  identify  and  use  to  define  the  burials.  Since  the  types  of  data  were 
determined  by  this  situation,  the  focus  became  that  of  body  treatment.  The  dataset  is 
very  diversified  and  consists  of  a  total  of  434  cases,  183  cases,  89  graves  from  33 
conflict  sites  from  the  five  datasets  from  the  seven  conflict  episodes  ranging  from 
1461  to  1995  and  251  graves  from  the  comparative  normative  sites.  These  data,  in 
conjunction  with  the  model,  are  designed  to  identify  four  distinct  burial  types 
(normative,  fhendly,  neutral,  and  hostile). 
68 CHAPTER  4  STATisrricAL  APPROACHES  TO  THE  STUDY  OF 
CONFLICT  BuRiALs:  APPLYING  THEORY  AND 
NIETHODS 
4.1  INTRODUCTION 
The  goal  of  the  excavation  of  conflict  graves  is  not  simply  the  identification  of  the 
victims  or  perpetrators,  but  the  study  of  the  totality  of  behaviour  at  the  site.  The 
analysis  of  artefacts,  bodies  and  their  spatial  relations  help  reveal  the  circumstances 
of  the  death  and  burial.  Whether  the  investigation  is  prehistoric,  historic,  or  a  recent 
forensic  case,  it  must  therefore  follow  the  current  theoretical  and  methodological 
practices  of  archaeology. 
Archaeological  data  (i.  e.  artefacts,  body  treatment,  and  ritual  markers),  skeletal  data, 
technical  data  (i.  e.  excavation  techniques),  and  environmental  data  are  all  necessary 
in  analysis  and  interpretation,  whether  a  burial  is  normative  or  otherwise  (HArke 
1994:  34).  Some  of  the  data  are  specific  to  the  individual  victim,  such  as  sex,  age, 
status;  others  are  related  to  the  death  and  burial,  including  the  location  of  the  grave, 
its  manner  of  construction,  skeletal  positioning,  and  grave  goods  (Harke  1994:  34). 
Since  the  deaths  occurred  in  a  context  of  violence,  these  attributes  are,  in  some 
cases,  not  easily  identifiable,  as  the  remains  may  be  fragmentary,  disarticulated,  or 
commingled.  Consequently,  all  of  the  types  of  data  need  to  be  analysed. 
A  general  problem  with  such  recording  is  the  fact  that  the  object  is  not  the  recovery 
of  artefacts,  but  the  remains  of  people,  often  within  a  non-archaeological  context 
(e.  g.  forensics  or  recovery  of  war  victims).  In  this  emotive  situation,  the  placement 
of  artefacts;  within  the  burial,  whether  associated  with  a  particular  set  or  remains  or 
not,  and  study  of  the  entire  event,  may  be  ignored. 
No  matter  how  precise  recording  techniques  are,  archaeologists  are  influenced  in 
their  work  by  contemporary  social  and  material  forces  (see,  for  example,  Bradley 
1996;  James  1996;  Molyneaux  1996;  Shanks  1996).  What  is  recorded  and  created 
can  be  merely  a  result  of  the  prior  expectations  instead  of  what  was  actually 
excavated,  or  emphasise  certain  data  at  the  expense  of  the  other  elements  not 
69 regarded  as  important  (Bradley  1996:  68).  This  is  further  complicated  by  the  fact 
that  as  the  researcher  is  attempting  to  detect  human  interaction  and  variables,  the 
results  may  convey  messages  about  their  own  perceptions  of  the  actual  conflict  and 
its  victims.  While  there  is  no  standard  for  how  much  data  are  required  to  accurately 
position  and  illustrate  the  contents  of  a  grave,  there  is  the  need  to  be  able  to 
recognise  elements  and  the  level  of  articulation  among  remains  within  the  burial. 
Intra-  and  Inter-Site  Analysis 
Burial  is  deliberate  behaviour  performed  by  individuals  to  dispose  of  a  body  or 
bodies.  It  is  from  the  juxtaposition  of  remains  and  artefacts  within  and  around  a 
burial  that  patterns  might  emerge  and  interpretations  can  be  made  regarding  those 
responsible  for  burial  and  events  surrounding  the  interment.  Furthermore,  these 
patterns  may  re-emerge  in  other  sites,  allowing  for  predictive  modelling  and  analysis 
based  on  the  manner  of  death  and  disposal.  This  change  in  patterns  can  be  analysed 
on  both  the  intra-  and  inter-site  levels.  Moreover,  with  the  introduction  of  new 
technology,  new  methods  and  theories  emerge. 
As  noted  previously,  the  patterns  that  emerge  have  spatial  and  temporal  aspects.  For 
graves  resulting  from  recent  and  historical  conflicts,  the  burial  characteristics  will 
change  depending  on  the  time  period  and  the  region  under  study,  but  some  of  the 
common  variables  are:  who  controlled  the  territory  (hostile  or  friendly)  when  the 
deaths  and  burials  took  place;  the  pattern  of  military  and  civilian  movements  during 
the  conflict;  and  the  level  of  morale  among  troops.  Such  variables  may  determine 
the  nature  of  the  deaths  and  burials,  the  location  of  possible  victims  and  crimes,  as 
well  as  aiding  in  the  identification  of  battlefields. 
Intra-site  Analysis 
In  order  to  interpret  the  circumstance  surrounding  the  burials,  it  is  necessary  to  go 
beyond  simple  data  recovery  techniques  that  only  yield  basic  positions  of  bodies  and 
grave  objects.  The  specific  articulation  of  bones  and  other  materials  within  the  soil 
matrix  -  the  way  a  body  is  treated  before  and  after  burial,  and  the  relationship  of  the 
body  to  other  bodies  and  other  objects  and  features  -  may  yield  information  about 
the  actual  circumstances  of  the  burial.  This  detailed  analysis  takes  place  at  the 
70 individual,  or  intra-site  level,  since  one  is  examining  the  situation/events 
surrounding  individual  graves  and  gravesites. 
All  components  from  a  site  need  to  be  used  in  conjunction  with  the  analysis  of 
trauma,  an  understanding  of  the  normative  burial  practices  of  the  region,  grave 
preparation  methods,  and  the  artefacts  excavated.  With  these  data,  one  might  be 
able  to  recognise  the  manner  of  death,  whether  there  was  one  burial  event  or  several, 
who  was  responsible  for  the  task  of  burial,  what  their  attitude  to  the  victims  was,  or 
whether  there  was  evidence  of  selectivity  within  the  grave,  based  on  sex,  age,  status, 
or  ethnic  affiliation,  among  other  things.  These  analyses  and  the  recognition  of 
patterns  based  on  these  variables  require  a  more  detailed  recording  method. 
Inter-Site  Analysis 
Larger  patterns  of  burials  in  a  region,  combined  with  historical  details  on  the  actual 
movement  of  troops  in  a  conflict  and  the  changes  in  control  of  territory,  may 
contribute  to  the  understanding  of  the  conflict  as  well  as  changing  attitudes  towards 
other  combatants  and  civilians.  Patterns  of  certain  types  of  burial  sites  may  indicate 
such  detailed  movements,  or  changes  in  tactics  and  troop  morale. 
4.2  METHODS  OF  MORTUARY  ANALYSIS 
Statistical  analysis  of  mortuary  behaviour  has  become  more  sophisticated  as  the 
tools  become  more  advanced.  With  new  methods  emerging  and  other  methods 
declining  in  popularity,  it  does  not  appear  that  one  method  will  be  the  single  answer 
to  all  the  issues  in  the  analysis  of  mortuary  behaviour.  In  addition  to  the  change  in 
what  statistical  methods  are  being  applied  to  burial  studies,  the  focus  of  the  analysis 
has  also  changed. 
To  illustrate  some  of  the  developments  in  mortuary  analysis,  the  rest  of  the  chapter 
is  divided  into  three  main  sections:  1)  a  discussion  of  some  of  the  early  approaches 
and  methods  and  more  contemporary  methods;  2)  a  review  of  the  preliminary 
methodology  applied  to  the  data  and  a  discussion  of  the  comparative  statistical 
testing  techniques  (factor  analysis,  hierarchical,  and  k-means  clustering);  and  3)  an 
introduction  to  neural  networks  and  the  technique  (Self-Organizing  Maps)  applied 
71 here.  The  preliminary  statistics  section  includes  an  introduction  to  the  steps 
employed  in  standardising  and  the  coding  of  the  data. 
4.2.1  Functionalist  Approaches  to  Mortuary  Studies 
Saxe  and  Binford  used  mortuary  practices  as  a  way  of  investigating  past  social 
systems,  which  they  do  through  formal  analysis  and  role  theory.  Mortuary  practices 
can  also  be  used  to  recognise  the  relations  between  burier  and  those  being  buried; 
this  can  be  done  by  analysing  the  context  of  the  variations  in  the  types  of  society  and 
social  complexities  (Saxe  1970;  Binford  1971).  The  Saxe/Dinford  approach  defines 
burials  as  a  clear-cut  representation  of  status  and  social  organisation  and  it  looks  for 
cross-cultural  rules,  social  complexity,  and  age,  sex,  horizontal,  and  vertical 
dimensions  symbolised  in  burial  through  the  patterns  created  by  the  data.  The 
suggestion  that  social  complexity  was  expressed,  or  confirmed,  in  individual  burials, 
became  a  widespread  notion  among  mortuary  specialists. 
Expanding  on  the  fundamental  approach  proposed  by  Saxe  and  Binford,  Tainter 
(1975)  developed  the  concept  of  energy  expenditure,  the  measure  of  energy  spent  on 
burials  using  multivariate  techniques.  He  applied  monothetic-divisive  cluster 
analysis  to  rank  burials  of  Middle  Woodland  burials  from  the  Klunk  and  Gibson 
mounds  in  the  lower  Illinois  River  valley.  Tainter's  premise  was  that: 
the  greater  amounts  of  energy  expenditure  will  characterize  the 
mortuary  ritual  accorded  to  persons  of  high  rank  and  that  in  the 
archaeological  context,  variations  in  energy  expenditure  may  be  used 
to  identify  variations  in  social  ranking  (Tainter  1975:  236). 
This  approach  applies  only  to  situations  where  one  assumes  that  the  people  knew  the 
dead;  otherwise,  high  status  individuals  might  be  buried  in  a  manner  unbefitting  of 
that  status.  Tainter  (1978:  113)  states  that  mortuary  ritual  conveys  information 
about  the  status  of  the  deceased,  which  is  invariably  subject  to  noise  and  distortions. 
These  introductions  can  induce  errors  or  alter  the  meaning  of  the  message,  and  it  is 
important  to  develop  a  method  to  read  the  information  despite  the  noise.  Moreover, 
if  one  is  placed  in  a  mass  grave,  everyone  in  the  grave  may  vary  in  rank,  but  be 
buried  the  same  nonetheless.  Furthermore,  Tainter  assumes  that  the  symbols  of 
energy  expenditure  will  be  present,  or  that  reverential  items  associated  with  the 
72 burials  were  known  to  have  such  status  to  those  responsible  for  burials,  especially  if 
burial  was  performed  by  persons  not  affiliated  with  the  society  or social  group. 
The  approaches  to  mortuary  studies  increasingly  concentrated  on  broad  cultural 
issues  like  status  and  rank,  and  so  statistical  analysis  became  more  relevant  to 
interpretation.  O'Shea  (1984),  for  example,  used  association  analysis  that  calculated 
for  each  pair  of  attributes,  not  individuals,  in  his  study  of  social  structure,  stressing 
horizontal  and  vertical  dimensions  symbolised  in  mortuary  behaviour.  He  also 
applied  monothetic-divisive  clustering  techniques  and  principal  components  analysis 
to  understanding  mortuary  variability  in  several  North  American  Indian  cemeteries 
(1984,1985)  while  looking  at  body  placement  and  orientation,  body  mutilation, 
artefacts  and  status  (1995). 
Similar  to  the  strategy  employed  by  Saxe  (1970),  James  Brown  (1971b)  used  formal 
analysis  to  formulate  a  combination  of  mortuary  attributes  in  his  study  of  mortuary 
behaviour  in  late  prehistoric  Spiro  phase  burials  in  the  Eastern  Woodlands  of  the 
United  States.  He  used  skeletal  treatment  and  grave  goods  to  suggest  ranking;  he 
also  used  monothetic-divisive  clustering  to  reflect  social  distinctions  (Brown  1987). 
He  further  commented  on  the  difficulty  in  statistical  analyses  of  burial  data  because 
of  the  amount  of  assumed  cultural  information  that  must  be  addressed  when 
considering  the  possible  type  of  analysis  (Brown  1987:  298). 
Continuing  on  in  this  tradition,  Feldore  McHugh  (1999)  concentrated  only  on 
statistical  methods  in  analysing  mortuary  behaviours,  at  the  expense  of  qualitative 
information.  He  created  a  model  mortuary  dataset  to  apply  multivariate  techniques. 
He  concluded  that  the  Jaccard  coefficient  for  cluster  analysis  and  correlations  for 
principal  components  and  correspondence  analyses  were  the  best  suited  to  examine 
the  social  dimensions  of  his  composite  dataset  (McHugh  1999:  96).  While  this  may 
produce  results  from  an  'ideal'  dataset  with  regards  to  size  and  complexity,  actual 
life  is  multilayered,  diverse,  and  dynamic.  Furthermore,  McHugh  analysed  the 
standard  subject  area  of  mortuary  studies  -  status.  While  he  was  able  to 
demonstrate  the  applicability  of  multivariate  techniques  to  his  mortuary  data  he  only 
offered  the  possibility  of  a  new  method  to  analyse  the  same  questions  of  horizontal 
and  vertical  differentiation  and  social  dimensions. 
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After  the  initial  exploration  of  statistical  techniques  in  analysing  mortuary  data, 
there  was  another  shift  in  the  focus  of  the  study  of  burials.  Chapman  advocated  an 
emphasis  on  developing  theory  over  the  application  statistical  techniques  in  order  to 
guide  and  explain  those  statistical  results  (Chapman  1987:  199);  otherwise  the 
results  are  just  numbers  with  no  meaning.  This  change  of  direction  then  affected 
what  was  examined  when  statistical  methods  were  applied;  the  focus  no  longer 
concentrated  solely  on  individual  cemeteries  and  variation,  but  looked  at  ideology, 
context,  and  cultural  variations  represented  in  mortuary  behaviour. 
Cluster  analysis  is  a  common  method  for  studying  patterns  of  behaviour  in  mortuary 
contexts.  Voorrips  (1987)  classified  grave  subsets  using  cluster  analysis  based  on 
the  presence  or  absence  of  characteristics  representing  mortuary  symbolism,  while 
Huggett  su  '  ested  that  burial  attributes,  such  as  age  and  sex,  should  be  examined  in  99 
combination  (1996:  361).  Manly  (1996)  used  cluster  analysis  to  test  for  randomness 
in  artefact  distributions  based  on  the  presence  or absence  of  artefacts  in  graves. 
Huggett  (1992,1995,  and  1996)  used  a  multiple  technique  strategy  with  Anglo- 
Saxon  burials  to  identify  treatment  of  age  and  sex,  as  well  as  identify  the  similarities 
and  variability  between  the  remains  at  12  Anglo-Saxon  cemeteries.  He  devised  a 
model  that  differentiated  between  levels  of  meaning  from  function  within  a  burial, 
which  included  features  that  described:  group  affiliation,  individual  identity,  beliefs 
system,  issues  relating  to  the  burial  party,  and  unexplained  features  (Huggett  1992: 
252-253).  He  then  suggests  that  the  list  can  be  reduced  to  two  broad  categories: 
group-oriented  (those  relating  to  the  group  at  large);  and  individualistic  (those 
relating  to  the  specific  individual  alone)  (Huggett  1995:  183). 
Huggett  initially  used  tests  of  association  through  bivariate  tests  for  age  and  sex 
identifiers,  using  Atwell-Fletcher's  simulation  technique.  Discriminate  analysis  was 
then  used  to  analyse  associations  between  age,  sex,  artefact  types,  orientation,  and 
body  position.  This  step  classifies  cases  into  groups  based  on  those  characteristics 
(Huggett  1995:  184).  He  then  applied  clustering  based  on  artefacts,  followed  by 
factor  analysis  to  make  newly  reduced  artefact  categories,  and  compared  these 
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number  of  artefact  categories.  The  results  illustrated  that  within  the  broader 
categories  of  age  and  sex,  there  is  potential  for  further  differentiation  based  on 
mortuary  patterning  (Huggett  1995:  184-189). 
Lynne  Goldstein  (198  1)  advocates  a  classification  scheme  that  studies  the  function 
and  the  context  of  groups  though  spatial  patterning  and  object  associations,  which 
included  monothetic-divisive  cluster  analysis.  She  used  this  'substance-type  multi- 
dimensional'  (Goldstein  1981:  63)  approach  in  her  study  of  formal  organised 
disposal  areas  in  the  Mississippian  period  Moss  and  Schild  Cemeteries  in  the  lower 
Illinois  River  valley  in  order  to  analyse  the  structure  present  and  identify  the  various 
groups  present  (1981).  Goldstein  also  comments  on  some  of  the  problems  with 
Tainter's  (1975)  approach  of  energy  expenditure  as  well  as  the  problems  with  early 
mortuary  research,  since  the  focus  of  those  studies  is  the  identification  of  individual 
status  and  social  groupings  (1981:  56).  She  follows  by  underlining  the  necessity  of 
understanding  and  including  the  'context'  and  then  addressing  the  problem  of  how 
sites  are  selected  for  study  and  how  the  recovery  of  materials  varies  from  site  to  site, 
time  and  objective. 
One  important  factor  that  Chapman  and  Randsborg  (198  1)  bring  attention  to  are  the 
areas  that  should  be  included  in  an  analysis  aside  from  the  standard  rank  and  status, 
such  as  environmental  constraints  on  grave  location  (see,  for  example,  Ucko  1969). 
They  also  point  out  the  importance  of  cemeteries  that  are  used  over  generations  and 
the  ever-changing  behaviour  towards  burial  in  the  same  location  and  the  overall 
impact  that  that  has  on  what  is  recovered  (Chapman  and  Randsborg  1981:  15). 
4.2.3  The  Application  of  Statistical  Methods  to  Conflict  Situations 
As  studies  of  mortuary  behaviour  tend  to  be  concerned  with  formal  analysis  of 
cultural  systems  or studies  of  cultural  contexts,  the  situational  aspects  of  conflict 
burial  behaviour  may  be  difficult  to  identify.  Some  analysts  using  the  monothetic- 
divisive  approach,  for  example,  focus  on  objects  as  primary  indicators  of  status  and 
this  is  problematic.  Pader  (1982),  however,  does  provide  an  alternative  to  the 
status/rank  approach  in  her  analysis  of  Anglo-Saxon  burials.  Pader  examined  the 
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social  categories,  such  as  age,  sex,  and  rank.  She  focused  on  locational  factors  such 
as  skeletal  position,  as  well  as  the  presence  or  absence  of  objects,  and  object 
location,  using  a  similarity  matrix  (principal  component  analysis  and  Gower's 
coefficient)  (Pader  1982:  86).  The  approach  employed  here  is  comparable  to  that 
proposed  by  Pader  because  it  measures  similarity  of  not  only  the  type  of  artefacts 
and  their  location  within  the  burial,  but  also  body  treatments. 
Baxter  (1994)  comments  on  the  possible  problems  with  clustering  methods  when 
applied  to  burials  and  in  the  case  of  conflict  burials  when  status  and  identity  can  be 
bluffed,  his  comments  may  prove  to  be  even  more  appropriate: 
In  mortuary  studies  where  different  groups  are  characterised  by  the 
possession  of  attributes  (i.  e.  grave  goods)  exclusive  to  their  stratum, 
clear  cluster  separation  seems  to  be  expected.  The  possession  of 
attributes  that  cross-cut  strata,  or  reflect  aspects  of  society  other  than 
status,  clearly  complicates  matters,  and  may  militate  against  the  use 
of  popular  clustering  techniques  (Baxter  1994:  155). 
Many  of  the  studies  of  the  patterning  of  burial  remains  and  the  identification  of 
social  distinctions  applying  the  monothetic-divisive  approach  are  effective  when 
used  to  identify  rank  and  status  based  on  the  presence  or absence  of  attributes.  In 
conflict  situations,  however,  effort  may  be  put  into  the  hiding  of  graves,  not  the 
celebration  of  burial;  therefore,  traditional  status  indicators  in  burials  may  not  be  as 
relevant  as  variables  in  normative  burials. 
Since  the  identification  of  appropriate  cluster  configurations  is  problematic  in 
conflict  situations,  alternative  techniques  were  used  on  the  data  in  this  thesis  in  order 
to  find  a  complementary  structure  that  would  support  the  identified  structure  (see 
also  O'Shea  1984).  Huggett  (1995)  further  suggested  that  the  "optimal  cluster 
method  should  be  identified  independently  of  the  other  analyses  in  the  study  in  order 
to  increase  confidence  in  any  resulting  structure"  (Huggett  1995:  185).  The  data 
here  were  tested  with  average-  (between-group)  linkage  method;  and  in  addition  to 
testing  the  entire  dataset  as  a  whole,  the  conflict  data  were  also  tested  independently 
from  the  normative  data.  This  method  was  applied  to  classify  the  burials  into 
separate,  clearly  defined  clusters  that  represent  the  variations  in  the  types  of  burials 
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by  complete-  and  single-linkage  methods  (Baxter  1994:  158).  Furthermore, 
between-average  was  used  here  because  there  is  not  a  reversal  of  the  level  of 
dissimilarity  after  a  certain  step  is  reached  which  occurs  in  within-group  average 
(Bacher  2002:  50). 
In  the  present  analysis,  k-means  clustering  was  chosen  in  addition  to  hierarchical 
clustering  to  identify  patterns  of  behaviour  because  of  its  sensitivity  to  skewness 
(Baxter  1994:  156).  This  application  of  k-means  may  identify  patterns  or 
correlations  that  might  otherwise  not  have  been  recognised  in  hierarchical  clustering 
because  of  its  iterative  nature,  thereby  removing  the  multiple  levels  of  grouping 
inherent  in  hierarchical  clustering  (Shennan  1988:  225)  and  avoiding  possible 
unwarranted  structure  imposed  by  hierarchical  techniques  (Baxter  1994:  147). 
In  addition  to  similarities  in  focus  to  Pader's  analysis  (a  contextual  approach  to  the 
presence  or  absence  of  grave  goods  and  locational  factors)  this  research  also  takes 
an  approach  similar  to  Shepherd's  (1999)  in  her  analysis  of  Late  Iron  Age  Finnish 
burials.  While  Shepherd  did  not  include  quantitative  methods  in  her  analysis,  her 
approach  towards  qualitative  comparisons  of  several  Finnish  cemeteries  is  similar  to 
the  comparisons  of  normative  burials  to  contemporary  conflict  period  burials  applied 
in  this  study.  The  qualitative  approach  she  applied  was  the  result  of  contending  with 
many  of  the  same  issues  in  data  presented  here,  such  as  a  number  of  researchers 
excavating  and  recording  using  different  standards  and  purposes.  This  thesis  does 
vary,  however,  by  concentrating  on  the  similarities  within  the  data  to  create  a 
database  that  may  be  tested  with  traditional  quantitative  methods  as  well  as  with  the 
new  statistical  technique,  neural  networks,  which  also  allows  the  use  of  qualitative 
variables.  Hodson's  (1990)  analysis  of  the  Ramsauer  (Hallstatt)  burials  adopted  this 
approach  of  integrating  quantitative  and  qualitative  attributes  of  burial  data  and 
applying  multivariate  techniques  as  a  form  of  mathematical  observation  for  the 
purpose  of  pattern  recognition. 
Shepherd  states  that  she  does  "not  accept  that  human  behaviour  can  be 
systematically  reduced  to  formulas  such  that  one  method  analysis  could  apply  to  all 
sites  falling  into  a  set  regarded  as  suitably  typical  and  compatible  with  the  formula" 
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of  what  the  burial  context  was,  or suggest  what  it  could  have  been.  It  is  easy  to  say, 
like  Goldstein,  that  quantitative  approaches  have  "created  a  more  complex  version 
of  an  old  problem"  (1981:  56),  or  like  Tainter,  make  the  goal  of  mortuary  studies  the 
successful  application  of  quantitative  methods  (1978).  It  may  not  be  the  methods 
that  need  to  be  restructured,  however,  but  rather  the  questions  we  are  asking  of  the 
data. 
While  the  analysts  above  speak  of  examining  the  context  of  burial  behaviour  (see 
also  Goldstein  198  1;  Hodder  1982b),  the  contexts  they  speak  of  are  still  primarily 
normative  burial  situations.  Since  the  research  in  this  thesis  analyses  a  non- 
normative  situation  -  'conflict  culture'  -  it  is  necessary  to  deviate  from  the  normal 
approach  of  statistics  toward  the  data,  as  well  as  the  questions  asked  of  the  data. 
Conflict  behaviour,  considered  in  relation  to  the  normal  processes  within  most 
cultures,  is  aberrant  behaviour,  and  so  it  is  necessary  to  compare  conflict  period 
burials  of  a  culture  to  contemporaneous  normative  burials  of  the  same  culture  to 
identify  standards  of  identification  within  cultures.  Indeed,  the  goal  of  the  analysis 
is  to  identify  those  responsible  for  burial  by  how  the  dead  were  treated,  not  the  status 
of  the  dead  as  in  previous  studies  (most  notably  Saxe  (1970;  1971)  and  Binford 
(1971)).  The  following  question  is  asked:  Is  there  a  standard  of  burial,  cross- 
culturally  during  conflict  that  is  identifiable?  Likewise,  what  if  the  burial  type  is  an 
expression  of  the  social  persona,  not  that  of  the  dead  as  proposed  by  Saxe,  but  that 
of  the  individuals  doing  the  burying?  This  is  a  point  that  is  addressed  by  the  more 
recent  approaches  to  mortuary  studies.  Both  S4xeA3inford  and  the  contextual 
approach  of  Hodder  look  at  the  identity  of  the  dead,  not  that  of  the  burier  and  their 
status  and  their  relationship  with  the  dead.  The  burial  is  an  active  response  to  the 
identity  of  the  dead  and  the  living. 
4.2.4  A  Contextual  Approach  to  Conflict  Burial  Analysis 
In  view  of  the  problems  with  traditional  approaches  discussed  above,  and  following 
Goldstein's  (1981)  lead  regarding  the  importance  of  context,  and  given  what  has 
been  developed,  the  research  presented  here  goes  back  to  the  lowest  common 
denominator  of  information  regarding  the  placement  and  positioning  of  remains  and 
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purposes,  is  highly  diverse  and  widely  distributed  in  time,  space,  and  culture,  from 
cultural  resource  management  excavations  in  Canada  to  human  rights  investigations 
in  the  Balkans.  This  is  one  of  the  unique  and  unusual  aspects  of  the  data  used  in  this 
study. 
Since  the  data  used  in  this  study  do  not  follow  the  format  for  traditional  testing 
methods,  issues  such  as  inappropriate  structure  imposed  on  the  data  by  the  testing 
procedures  may  have  an  even  greater  impact  than  it  would  otherwise.  Baxter  (1994) 
also  raises  the  issue  that  monothetic-divisive  clustering  can  lack  robustness  and  has 
a  problem  with  detecting  detailed  variation  in  datasets  that  indicate  culture-,  group- 
and  situation-specific  differences  -  the  sort  of  detail  needed  to  understand  the 
behaviour  at  specific  sites.  As  a  result,  this  thesis  departs  from  the  traditional 
interest  in  the  rank  and  status  of  the  dead,  and  instead,  implements  a  method  that 
incorporates  contextual  information.  It  additionally  focuses  on  the  role  of  the  agents 
of  the  burial  (friendly,  neutral,  or  hostile  groups),  using  a  conflict  model  that 
considers  variation  from  normative  burial  behaviour  in  a  culture  as  an  indication  of 
the  specific  burial  situation. 
A  majority  of  current  statistical  approaches  to  studying  mortuary  remains  focus  on 
normative  behaviours;  in  a  normative  context.  The  following  is  a  discussion  of  what 
clustering  methods  are  used  to  distinguish  patterns  in  conflict  mortuary  behaviour 
and,  in  conclusion,  a  justification  for  comparing  the  results  of  this  traditional 
statistical  approach  with  neural  networks  testing. 
4.3  STATISTICAL  NftTHODOLOGY 
The  need  to  understand  fundamental  burial  behaviour  at  individual  sites,  as 
discussed  above,  requires  a  departure  from  traditional  concerns  with  the  social 
identity  of  those  interred.  Unfortunately,  the  greater  concern  with,  for  example, 
indicators  of  rank  and  status,  has  rendered  many  existing  datasets  unusable  for 
detailed  behavioural  study,  because  of  the  need  for  careful  archaeological 
documentation  of  artefacts  and  features  in  the  traditional  three  dimensions. 
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excess  of  twenty  individuals),  the  documentary  evidence  and  records  of  some  of 
these  sites  are  inappropriate  for  the  present  study.  For  example,  the  Crow  Creek  site 
in  South  Dakota,  USA,  is  a  mass  grave  (in  excess  of  400  individuals)  that  is  the 
result  of  inter-tribal  conflict  in  the  15'h  century;  however,  the  lack  of  sufficient 
recording  in  the  field  made  research  and  reconstruction  of  the  site  and  events  quite 
difficult.  Other  large  datasets  are  inaccessible  because  they  are  evidence  in  criminal 
cases  (e.  g.  almost  all  conflict  burials  in  the  past  few  decades),  while  some  are  simply 
unpublished.  Despite  these  problems,  however,  it  is  important  that  a  methodology 
be  produced  to  accommodate  the  smaller  size  datasets  because  they  do  exist  and 
they  do  need  to  be  studied.  The  data  here  represent  actual  situations;  situations  as 
they  appear,  which  is  not  always  ideal,  and  data  can  be  convoluted  and  not  in  large 
quantities  to  satisfy  traditional  statistical  techniques. 
Given  the  variety  of  approaches  to  the  disinterment  of  victims  of  conflict,  one 
problem  faced  with  data  entry  in  this  thesis  was  the  variability  of  the  datasets.  The 
five  sites,  excavated  at  different  times  within  the  past  twenty  years,  had  different 
goals  and  different  methodologies;  there  was  no  single  procedure  for  excavation  or 
recording  and  the  analysts  had  different  definitions,  descriptions,  and  categorisations 
for  the  sites.  As  a  result,  it  was  necessary  in  the  present  analysis  to  create  one 
standard  for  the  variables. 
The  database  needs  to  be  a  fully  integrated  system  that  allows  manipulation  of  views 
and  the  sampling  of  a  particular  context  or  set  of  variables,  as  well  as  viewing  the 
structural  phases  of  a  site  or series  of  sites.  A  poorly  designed  database  can  still  be 
useful  if  the  data  has  been  sufficiently  recorded;  however,  if  the  data  has  not  been 
recorded,  the  most  efficient  and  effective  database  will  be  ineffective  (Huggett  1992: 
31). 
Nficrosoft  Access  was  used  to  store  the  data  and  SPSS  was  used  for  testing  the  data. 
SPSS  had  two  applications  here:  1)  to  reduce  the  number  of  variables  to  be  used; 
and  2)  to  identify  patterns  and  correlations  among  variables.  MATLAB  with  the 
SOM-toolbox  was  used  to:  1)  explore  the  data  for  patterns  among  the  data;  and  2)  as 
80 an  alternative  approach  to  be  compared  to  traditional  multivariate  techniques  (i.  e. 
hierarchical  cluster  analysis  and  k-means  analysis). 
4.3.1  ACCESS  DATABASE 
The  data  stored  in  the  database  represent  different  types  of  conflict  over  five 
centuries,  fought  by  different  groups  (social,  political,  and/or  cultural)  or nations  in 
seven  countries  as  well  as  eight  datasets  representing  normative  burial  practices  for 
the  cultures  and  countries  characterized  by  the  conflict  data.  As  a  result  of  this 
diversity  of  sites  and  conflicts,  the  data  are  highly  varied,  thus  producing  a  complex 
database  (see  Appendix  B  for  Access  data  entry  directions). 
Since  only  a  few  datasets  collected  had  complete  three-dimensional  data,  descriptive 
locations  were  used  in  order  to  incorporate  more  types  of  burials  and  the  database 
that  could  accommodate  both  quantitative  and  qualitative  forms  of  data,  was 
developed. 
Four  primary  tables  were  used,  created  in  Access,  for  testing:  Remains,  Artefacts, 
Cemetery,  and  Graves.  The  Remains  table  (see  Figure  4.1)  developed  into  the  most 
complex  table  used,  with  15  variables  required  to  identify  a  set  of  remains.  Several 
were  common  sense  variables  with  logical  responses,  such  as  Sex  (to  represent 
biological  sex  (male,  female,  or  unknown)),  or  Status  (military  or  civilian).  Others 
were  locational,  describing  the  location  and  positioning  of  individual  bodies  within 
the  grave,  and  three  additional  variables  described  the  forensic  aspect  of  the 
remains:  articulation,  cause  of  death  (to  represent  the  manner  of  death),  and 
mutilation.  The  Artefact  table  had  four  locational  variables  and  two  descriptive 
variables,  while  the  Grave  (see  Figure  4.2)  table  had  six  variables  to  identify  an 
individual  grave  (see  Appendix  E  for  final  Access  table  listing;  Appendix  B  for 
Access  fields  and  entry  values). 
The  database  contains  all  the  information  regarding  the  sites.  However,  much  of 
what  is  stored  is  beyond  the  scope  of  this  research. 
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4.3.2.  CODING 
A  coding  system  for  the  fields  and  entries  from  the  original  Access  database  had  to 
be  developed  that  would  work  in  both  SPSS  and  MATLAB.  The  burial  attributes 
were  reduced  to  a  presence/absence  (binary)  format.  The  coding  system  for  each 
record  (Figures  4.3-4.5)  was  developed  that  incorporated  the  fields  and  entries  from 
the  original  Access  database  that  consisted  of  both  binary  and  continuous  values  (see 
Appendices  C  and  D  for  complete  coding  systems). 
While  the  database  may  contain  more  comprehensive  information  regarding  burial 
attributes,  it  was  important  that  the  data  be  transformed  and  reduced  into  a  format 
that  would  be  manageable  by  the  statistical  software.  It  was  necessary  to  record  the 
relevant  attributes  that  would  thoroughly  and  accurately  represent  not  only  the 
characteristics  of  the  body,  such  as  age,  sex,  and  status,  but  also  the  context  of  the 
burial.  Each  record  for  a  set  of  remains  consisted  of  several  categories,  including 
grave  and  cemetery  properties,  body  positioning,  associated  artefacts,  and  cause  of 
death. 
The  attributes  recorded  for  graves  were:  length,  breadth,  depth,  and  type  (permanent 
or  temporary  grave).  Cause  of  death  originally  consisted  of  24  variations,  which 
created  unnecessary  complexity  to  the  database.  Body  positioning  initially  included 
descriptions  of  body  placement,  such  as  arm,  head,  and  general  body  position,  e.  g. 
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Figure  4.2  Example  of  individual  Access  records  for  the  Grave  Table outstretched,  supine,  prone,  or  flexed.  This  level  of  detail  for  body  positioning  and 
cause  of  death  was  reduced  after  the  first  round  of  testing  described  below.  The 
reduction  of  these  two  definitive  variables  was  performed  because  not  only  did  the 
diversity  of  the  causes  of  death  and  element  positions  not  offer  more  information 
regarding  burial  behaviour,  but  the  level  of  detail  masked  the  general  pattern  of 
behaviour  at  the  burial. 
Coding  associated  artefacts  become  a  complex  situation  because  of  the  large 
variability  of  artefacts  recorded  and  it  was  important  to  isolate  the  meaning,  which  is 
not  always  easy  with  highly  symbolic  items,  of  an  artefaci  from  the  specificities. 
Different  models  of  a  particular  item  may  be  present,  yet  these  variations  may  not 
have  significance.  For  example,  there  were  II  different  calibres  of  bullet 
represented  in  the  database.  These  variations  produced  a  bias  towards  a  particular 
calibre,  which  proved  to  obscure  the  real  significance  of  the  artefact,  which  was  the 
presence,  or  absence  of  a  bullet  in  the  burial.  Another  issue  was  defining  the 
location  of  artefacts  which  proved  to  be  difficult.  Among  the  conflict  burials,  there 
was  not  one  standard  or  rule  defining  a  grave  or  treatment  of  the  remains  (such  as 
orientation  or  layout).  These  issues  emerged  because  of  the  range  of  periods  (from 
1461  to  1995),  location  of  sites  used,  the  different  cultures  and  rituals  present,  and 
the  variation  in  symbols  of  normative  artefacts  increased  the  diversity  within  the 
database,  thereby  making  coding  decisions  a  complex  undertaking. 
The  coding  for  the  neural  networks  developed  out  of  the  coding  for  the  multivariate 
statistical  testing.  Where  the  entries  for  many  of  the  variables  for  traditional 
statistics  were  initially  nominal  values,  the  variables  were  reduced  to  binary, 
presence/absence  variables  for  the  comparative  multivariate  statistics  and  neural 
networks  testing. 
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#n  Status  Contain  CoDCR  CoDEJ  CoDSD  CoDN  Mut  Mark  Cloth  GG  BodPos  Misc  CemTyp  ObInt 
#1  site 
00  10  001  10  0  10  00  Towton 
00  10  00  10  10  00  10  Custer 
00  10  000  10  00000  Korea 
00000111  10  10  10  Bosnia 
00  10  0011  10  10  10  Bosnia 
1'0  0  10  001  10  10  00  Croatia 
10  0  10  001  10  10  00  Croatia 
00  10  00  10  10  00  10  Snake 
10  0  10  011  10  0000  Spain 
Figum  4.5  Example  of  MATLAB  (for  SOMtoolbox)  records  format 
4.3.3  SPSSAUTHODOLOGY 
All  of  the  tables  exported  used  a  combination  of  ordinal  and  nominal  variables.  The 
ordinal  variables  are:  Orientation,  Articulation,  Date,  and  grave  dimensions  (Length, 
Breadth,  and  Depth).  There  were  also  coded  interval  values,  such  as  Age  and 
Orientation  range;  however,  the  primary  variables  used  in  testing  are  nominal  (See 
Appendix  C  for  final  variables  and  entries  list). 
The  application  of  the  multivariate  techniques  was  to  test  the  applicability  of  the 
traditional  statistical  methods  to  the  burial  model  and  to  identify  potential  patterns  in 
conflict  mortuary  behaviour.  This  testing  would  analyse  the  data  that  represent  both 
normative  burials  and  conflict  burials,  as  well  as  the  variables  that  define  the  two. 
4.3.3.1  Cluster  Analyses 
There  are  many  examples  of  the  use  of  cluster  analysis  in  the  study  of  mortuary 
behaviour  (e.  g.  Shennan  1975;  Tainter  1975;  Pader  1982;  O'Shea  1984;  Hodson 
1990;  Huggett  1995;  and  Manly  1996).  Cluster  analysis,  and  other  exploratory 
quantitative  techniques,  has  had  a  turbulent  history  in  archaeology,  but  if  these 
methods  are  approached  as  tools  to  recognise  patterns  in  the  data,  they  can  be  useful 
in  the  overall  analysis  of  burials,  hence  the  application  of  such  techniques  in  this 
research. 
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the  burial  data.  All  of  the  variables  of  the  qualitative  data  were  coded  into 
presence/absence  format  and  the  aim  of  the  multivariate  testing  was  not  only 
identifying  clusters  based  on  common  attributes,  but  also  the  relationships  between 
attributes;  therefore,  a  similarity  coefficient  was  deemed  the  most  suitable  measure. 
One  issue  with  the  data  is  the  matter  of  co-absence.  Gower's  coefficient  may  be 
used  when  co-absence  is  thought  to  be  indicative  of  similarity  (Baxter  1994:  157). 
Pader  (1982)  and  Huggett  (1992)  had  similar  issues  of  the  matter  of  co-absence 
among  the  attributes  used  in  their  analyses;  however,  they  disagreed  about  the 
meaning  of  co-absence.  While  Pader  approached  absence  as  meaningful,  Huggett 
viewed  that  absence  should  not  be  indicative  of  similarity.  Furthermore,  Hugged 
(1992:  96)  cited  that  absence  may  occur  for  reasons  other  than  cultural,  such  as 
natural  decomposition,  and  as  suck  one  can  not  identify  with  certainty  the  cause  of 
absence  (Aldenderfer  and  Blashfield  1984:  29,  cited  by  Huggett  1992:  96).  This 
difference  in  view  on  co-absence  is  illustrated  in  the  coefficients  chosen;  the  Gower 
coefficient  was  used  by  Pader  (1982)  to  calculate  similarity,  whereas  Huggett  (1992) 
used  Jaccard's  coefficient  for  his  analysis. 
Associations  can  be  illustrated  by  a2x2  table  showing  attribute  possession,  which 
can  help  explain  the  two  coefficients. 
+ 
+  a  b 
-  c  d 
The  Gower  coefficient  (G)  is  defined  as: 
G----La+d)-- 
(a+b+c+d) 
Whereas  the  Jaccard  coefficient  (J)  is: 
a 
(a+b+c) 
87 Importantly,  with  Jaccard's  coefficient,  co-abseripe  is  not  considered  to  suggest 
similarity  (Baxter  1994:  157),  which  can  be  an  important  point  since  absence  in  an 
archaeological  setting  may  have  different  causes,  as  such,  it  is  a  preferred  measure 
of  similarity  (Aldenderfer  and  Blashfield  1984:  29).  Additionally,  since  the  dataset 
has  several  variables  that  occur  rarely,  the  Jaccard  coefficient  is  preferable  because 
the  case  would  have  only  a  small  portion  of  the  total  range  (Shennan  1988:  204). 
Furthermore,  the  Gower  and  Jaccard's  coefficients  provide  similar  results  for  binary 
data  (Aldenderfer  and  Blashfield  1984:  3  1);  as  a  result,  Jaccard's  coefficient  was  the 
method  chosen  to  measure  similarity. 
Since  similarity,  not  distance,  was  the  measurement  used,  average-  (between-group) 
linkage  was  set  as  the  clustering  method,  instead  of  Ward's  method,  which  applies  a 
distance  measurement;  furthermore,  average-linkage  performs  better  in  total 
coverage  (Aldenderfer  1982:  60).  Average-  (between-group)  linkage  was  selected 
because  it  also  avoids  chaining  and  dilation  (Everitt  1980:  26)  and  single-  and 
complete-linkages  use  too  extreme  definitions  of  cluster  homogeneity;  in  that  a 
candidate  must  have  a  level  of  similarity  to  just  one  of  the  members  (single-linkage) 
or,  in  the  case  of  complete-linkage,  to  all  the  members  of  a  cluster  (Aldenderfer  and 
Blashfield  1984:  3940).  Moreover,  complete-linkage  produces  small,  compact  and 
spherical  clusters  that  may  be  completely  irrelevant  to  one  another,  and  are  merely  a 
product  of  the  method's  attempt  to  reduce  the  number  of  factors  involved  (Baxter 
1994:  155).  What  is  more,  average-linkage  performs  better  than  complete-linkage  in 
the  p  resence  of  outliers  (Aldenderfer  1982:  61)  and  considering  the  context  of  the 
data,  a  large  number  of  outliers  are  quite  likely.  Initial  testing  here  demonstrated 
that  Jaccard's  coefficient  and  average-linkage  produced  the  most  promising,  well- 
structured  clusters  of  similar  cases. 
For  hierarchical  clustering,  factor  analysis  was  applied  as  a  validation  method  in 
order  to  evaluate  the  clustering  results  and  identify  the  most  adequate  solution 
(Aldenderfer  1982:  68-69;  Shennan  1988:  228-23  1).  It  is  important  to  note  that  the 
different  validation  methods  may  produce  different  results.  This  does  not 
automatically  indicate  that  there  is  not  any  'real  patterning';  it  could  mean  that  one 
method  recognises  the  pattern  while  the  other  validation  method  does  not  (Shennan 
1988:  229-230.  ) 
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Doran  and  Hodson  (1975)  do  not  have  a  favourable  opinion  of  factor  analysis, 
questioning  the  relevance  of  separating  common  and  specific  variance.  They  favour 
Principal  Components  Analysis  (PCA)  because  it  'has  clear  aims  and  it  produces  a 
unique  result  for  a  given  body  of  empirical  data'  (Doran  and  Hodson  1975:  197). 
This  seems  a  harsh  criticism  for  a  method  that,  while  it  may  not  offer  all  the 
answers,  can  offer  insight  to  the  relationships  between  variables  when  viewed  from 
the  perspective  that  one  method  of  analysis  cannot  provide  all  the  answers. 
Furthermore,  it  can  suggest  which  variables  create  the  most  variance  within  a 
dataset.  Consequently,  factor  analysis  was  used  in  this  analysis  in  order  to  examine 
correlations  between  variables  within  the  dataset  as  a  whole,  within  conflict  only 
data,  and  at  the  individual  site  level.  At  times,  some  variables  were  removed  at  the 
individual  site  level  because  there  were  less  than  two  occurrences  of  a  particular 
variable. 
For  factor  analysis,  the  coefficients  correlation  matrix  was  used  because  the  total 
variance  will  be  equal  to  the  number  of  variables  used  in  the  analysis  (Shennan 
1988:  271-272);  additionally,  this  choice  was  based  on  the  decision  to  make  all  of 
the  variables  of  equal  importance  (Everitt  and  Dunn  1983:  42).  Furthermore, 
principal  components  analysis  was  applied  as  the  method  of  factor  extraction  in 
order  to  integrate  correlated  variables  into  one  factor  that  would  explain  most  of  the 
variation  in  the  fewest  number  of  variables. 
The  factor  extraction  was  set  to  an  Eigenvalue  of  1  in  order  to  maximize  the  value  of 
the  variable  factors;  otherwise  the  extracted  factor  will  have  a  value  less  than  any  of 
the  variables  (Everitt  and  Dunn  1991:  244).  After  initial  testing  of  the  entire  dataset 
set  to  extract  seven  factors,  a  scree  plot  was  produced  to  identify  the  point  were  the 
Eigenvalues  levelled  off  (Everitt  and  Dunn  1991:  247).  The  result  of  the  scree  plot 
was  that  five  factors  had  Eigenvalues  of  one  or  more;  therefore,  it  seemed  that  for 
this  research  an  Eigenvalue  of  I  was  appropriate  for  all  subsequent  testing; 
furthermore,  the  five  factors  can  also  represent  five  possible  burial  types  (normative, 
friendly,  neutral,  hostile,  and  unknown).  Using  different  values  of  factors  with 
rotation  allowed  the  identification  of  the  best  structure  of  factors  to  the  data. 
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rotation  was  applied  to  maximize  the  data  so  that  the  pattern  of  loadings  on  each 
factor  was  as  diverse  as  possible.  This  method  of  rotation  minimizes  the  number  of 
variables  which  have  high  loadings  on  any  one  given  factor.  It  also  creates  factors 
comprised  of  a  few  large  loadings  and  as  many  near-zero  loadings  as  possible 
(Everitt  and  Dunn  1991:  25  1).  Since  each  factor  will  tend  to  have  either  large  or 
small  loadings  of  particular  variables,  a  varimax  rotation  yields  results  which  make 
it  easier  to  identify  each  variable  with  a  single  factor.  Since  the  range  of  variables 
had  to  be  reduced  significantly  to  be  manageable  in  the  software,  it  was  necessary  to 
maximize  the  remaining  variables. 
There  are  different  opinions  on  the  size  of  the  loadings  to  interpret.  One  'rule  of 
thumb'  is  to  accept  loadings  that  exceed  0.3  (Baxter  1994:  68;  Child  1970:  45). 
While  there  have  been  more  stringent  methods  of  determining  an  appropriate  level 
to  accept  (e.  g.  Huggett  1992,1995),  following  the  lead  of  Baxter  (1994)  and  Child 
(1970)  it  appeared  that  for  practical  use  loadings  greater  than  0.3  would  be 
statistically  meaningful  for  this  analysis. 
Not  only  will  factor  analysis  be  used  to  identify  patterns  and  structure  in  the  data, 
but  the  factor  scores  for  each  case  will  be  tested  using  hierarchical  analysis. 
Furthermore,  the  clustering  of  factor  scores  will  ideally  cluster  the  data  based  on  the 
latent  variables  represented  by  the  factors  (Baxter  1994:  169).  The  goal  of  this  is  to 
identify  a  methodology  that  will  best  separate  burials  based  on  the  conflict  model. 
O'Shea  (1984)  applied  this  technique  to  data  from  the  Larson  site,  however,  analysis 
illustrated  a  lack  of  structure  in  the  results.  Huggett  (1992)  had  similar  poor  results 
from  the  clustering  of  factor  scores  in  his  study  of  Anglo-Saxon  burials. 
4.3.3.3  K-means  clustering 
The  k-means  testing  used  the  same  variables  that  both  factor  and  cluster  analyses 
used.  K-means  clustering  was  also  selected  as  an  alternative  to  hierarchical 
clustering  results  because  it  used  a  distance  measure  rather  than  a  similarity 
coefficient,  as  used  in  the  hierarchical  clustering.  This  different  method  of 
measurement  will  offer  an  alternative  clustering  method  to  the  hierarchical  method 
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addition,  k-means  analysis  works  directly  with  the  data  -  the  clusters  are  comprised 
of  the  data,  not  a  derived  similarity  matrix.  Hodson  (1970)  uses  k-means,  in 
addition  to  hierarchical  clustering,  in  his  comparison  of  techniques  clustering  fibulae 
from  the  Iron  Age  La  Une  cemetery  of  MOnsingen  (described  in  Hodson,  Sneath 
and  Doran  1966;  and  Hodson  1969). 
For  the  k-means  testing,  Euclidean  distance  was  used  on  the  data  because  of  its 
capacity  to  give  greater  emphasis  to  larger  differences  between  variables.  One  issue 
was  determining  the  number  of  clusters  to  be  derived.  This  decision  was 
approached  heuristically,  based  on  the  conflict  burial  model.  At  the  individual  site 
level,  three  clusters  were  selected  to  be  created,  one  to  represent  each  burial  type  of 
the  model  (friendly,  neutral,  and  hostile);  consequently,  with  all  conflict  and  all 
normative  data,  four  clusters  were  extracted  to  represent  the  three  burial  types  of  the 
model,  and  one  normative  burial  type. 
However,  because  apriori  assumptions  are  made  in  the  form  of  the  desired  number 
of  clusters  produced,  the  method  will  produce  clusters  even  if  there  are  not  clusters 
in  the  data.  Furthermore,  k-means  analysis  can  create  an  unrepresentative  structure 
of  the  data  because  of  this  issue.  Nevertheless,  k-means  is  applied  in  this  study  in 
order  to  identify  the  statistical  method  that  most  effectively  and  accurately 
recognises  the  different  burial  types. 
4.3.4  DiscussioN 
After  the  development  of  a  burial  model  identifying  three  types  of  conflict  burials 
(friendly,  neutral,  and  hostile)  and  normative  burials,  the  data  were  tested  using  the 
multivariato  techniques  introduced  above. 
The  various  methods  applied  to  the  data  may  produce  comparable  results,  but  the 
degree  of  similarity  will  vary.  Such  differences  may  be  caused  by  the  nature  of  the 
method  itself,  or  by  one  or  more  of  the  subjective  decisions  made  by  the  researcher, 
such  as  the  number  of  clusters  retrieved,  sample  size,  or  the  choice  of  rotation. 
While  this  variation  may  appear  to  affect  the  overall  performance,  objectivity,  or 
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themselves  -  they  allow  one  to  approach  the  data  from  a  different  position  and  ask 
different  questions. 
The  multivariate  techniques  applied  here  were  used  to  explore  the  data  and  suggest 
patterns  and  relationships  among  the  variables.  Furthermore,  they  indicated  which 
attributes  of  conflict  burials  most  clearly  define  burial  types  within  the  model.  Most 
importantly,  these  statistical  results  act  as  a  guide,  assisting  in  the  study  of 
behavioural.  aspects  of  conflict  burials  as  manifested  in  the  material  and  symbolic 
evidence  available  within  the  burial  context. 
Mortuary  behaviour  is  a  dynamic  social  domain,  which  is  made  more  complex 
during  conflict  situations.  Traditional  multivariate  techniques  have  a  coarse 
resolution  based  on  linear  processing  which  may  not  extract  all  the  information  from 
non-linear  data.  Since  variation  in  intent  in  conflict  burials  is  so  important  to 
interpretation,  what  is  needed  is  a  more  flexible  method  that  allows  the  addition  of 
more  qualitative  data  and  has  the  potential  to  offer  a  new  perspective  on  the  data.  In 
this  thesis,  a  neural  network  approach  is  presented  as  a  novel  non-linear  application 
to  burial  analysis  that  may  enhance  understanding  of  conflict  mortuary  behaviour. 
4.4  NEuRAL  NETWORKS 
Neural  Networks  or  Artificial  Neural  Networks  are  methods  of  analysing  data 
inspired  by  the  nervous  system  of  the  brain,  in  that  the  process  learns  by  example 
(training)  and  then  applies  this  experience  to  recognise  patterns  in  new  data.  The 
system  mimics  the  basic  structure  of  brain  processing  through  its  network  of 
interconnected  processing  elements  (neurons)  and  layers.  The  unique  structure  of 
the  processing  units  within  the  neural  network  connects  the  units  in  such  a  way  that 
every  input  is  locally  processed  among  neighbouring  units,  which  allows  for  a  non- 
linear  processing  of  the  data.  Neural  networks  can  therefore  be  used  to  recognise 
patterns  or classify  data,  as  well  as  generate  predictions.  In  addition,  neural 
networks  can  be  useful  for  analysing  multi-dimensional  data  without  aptiori 
assumptions  similar  to  those  made  in  k-means  clustering  (Garson  1998:  82).  The 
characteristics  of  neural  networks  are  discussed  in  more  detail  by  a  number  of 
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application  of  neural  networks  in  the  social  sciences,  see  Garson  (1998). 
Neural  networks  can  be  an  effective  tool  for  analysing  and  classifying  the  fuzzy  data 
typical  of  archaeology  because  of  their  non-linear  approach  to  analysis  and  their 
ability  to  process  qualitative  information.  There  are  few  applications  of  neural 
networks  in  archaeology  and  even  fewer  deal  with  mortuary  analysis,  see  Bell  and 
Jantz  (2000)  and  Davino  et  al.  (1999).  This  thesis  therefore  represents  a  novel 
approach  within  this  field  of  study. 
The  way  that  neural  networks  deal  with  non-linearity  is  an  important  aspect  of  its 
utility  in  archaeology,  as  the  pattern  of  relationships  affecting  mortuary  behaviour  - 
and  indeed,  any  human  behaviour  -  is  not  linear;  therefore,  this  approach  has  a  great 
potential  to  enable  new  insights  into  archaeological  phenomena. 
There  are  two  general  types  of  neural  networks:  supervised  and  unsupervised.  A 
supervised  model  includes  data  to  train  the  neural  network  and  another  set  of  data  to 
test  the  network.  Conversely,  an  unsupervised  neural  network  classifies  the  data 
without  the  desired  results  being  programmed  into  the  model. 
4.4.1  MuLTiLAYER-P.  ERCEPTRON  NEuRAL  NETwoRKs 
Although  there  are  different  variations  of  neural  network  models  within  the  broader 
type  of  supervised  or  unsupervised  neural  networks,  the  most  commonly  applied 
model  in  archaeology  is  the  multilayer-perceptrons  (NffP)  back-propagation  neural 
network  introduced  by  Rumelhart  et  al.  (1986).  This  type  of  neural  network  is  a 
supervised  model  that  classifies  data  based  on  training  data  and  examples  of  desired 
output.  The  model  uses  basically  three  layers:  an  input  layer,  a  hidden  layer  (where 
the  network  processes  and  interprets  the  data  forward  and  backward  until  the  model 
is  trained),  and  the  output  layer  (Figure  4.6). 
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The  behaviour  of  the  output  units  depends  on  the  activity  of  the  hidden  units  and  the 
weights  between  the  hidden  and  output  units.  After  the  neural  network  is  trained 
effectively,  the  model  can  then  be  used  to  classify  (or  predict)  new  data  based  on 
what  it  learned  from  the  training  data. 
Multilayer-perceptrons  identify  patterns  or  trends  in  data;  they  are  therefore  well 
suited  for  prediction  or  forecasting  needs  and  are  applicable  in  different  areas  and 
applications  in,.  for  example  medicine,  the  stock  market,  and  engineering  (such  as 
correctly  detecting  welding  flaws  (Liao  et  al.  2003)).  There  are  many  applications 
in  the  social  sciences  as  well.  Multilayer-perceptron  back-propagation  has  been 
employed  in  several  examples  of  conflict  studies  by  testing  hypotheses  that  attempt 
to  predict  conflict  based  on  historical  precedents  (Cerrito  1996)  or  the  causes  of 
conflict  (Williams  and  Karasik  1994)  from  a  set  of  social  variables,  e.  g.  democracy, 
economic  interdependence,  international  organisations,  and  alliances.  More  recently, 
Lagazio  and  Russett  (2004)  used  the  MLP  back-propagation  method  for  predicting 
and  explaining  interstate  conflict.  The  study  used  eight  social  and  economic  dyadic 
influences  on  militarized  and  non-militarized  disputes  between  1885-1992  based  on 
pre-cold  war  (1885-1945)  era  versus  cold  war  and  immediate  post-cold  war  period 
(1946-1992)  data.  Their  model  correctly  recognised  82.4%  and  64.8%  of  cold  war 
era  and  pre-cold  war  era  military  disputes  respectively;  it  also  correctly  predicted 
72.2%  and  65.5%  of  cold  war  and  pre-cold  war  era  non-military  disputes 
respectively.  This  is  an  example  of  mixed  predictive  power  from  the  back- 
propagation  algorithm. 
94 
Input  Hidden  output 
IAYCr  lAyer  Layer The  application  of  the  MLP  back-propagation  neural  network  within  archaeology 
has  had  mixed  results.  Juan  Barcelo  is  one  of  the  first  archaeologists  to  apply 
neural  networks  to  archaeology.  He  tested  the  method  in  a  series  of  studies,  such  as 
classifying  Iberian  Bronze  Age  stelae  (Barcelo  1995),  pottery  brittleness  (Barcelo 
1996),  and  pottery  chronology  (Barcelo  and  Faura  1997).  The  results  of  these  three 
studies  had  poor  predictive  power  -  for  example,  the  neural  network  developed  for 
classifying  stelae  had  low  rates  of  correct  classification  with  regards  to  region,  based 
on  the  number  of  imported  items  and  chronology  of  the  stelae  (Barcelo  1995:  172). 
Barcelo  and  Pijoan-Lopez  (2004)  had  somewhat  better  results  when  they  applied  the 
MLP  back-propagation  method  to  lithic  use-wear  analysis  to  discriminate  between 
types  of  uses  and  their  residual  wear  patterns.  Using  ten  images  from  six  tools,  they 
took  18  inputs  based  on  macro  and  microscopic  characteristics  of  the  lithic  surface. 
Training  produced  75.46%  and  58.3%  correct  longitudinal  and  correct  transversal 
classification  respectively.  However,  the  results  from  the  test  data  had  lower  correct 
classification  rates:  68.59%  and  54.23%  correct  longitudinal  and  correct  transversal 
classification  respectively  (Barcelo  and  Pijoan-Lopez  2004:  429).  The  authors 
suggested  that  the  low  rates  of  correct  classification  could  be  based  on  the 
differences  in  variations  in  the  images  and  the  type  of  photography  used  and  not  on 
the  use-wear  patterns  of  the  lithic  materials.  While  some  of  the  results  may  be 
mixed  at  this  time,  Barcelo  is  breaking  ground  in  the  application  of  quantitative 
analysis  in  archaeology  by  exploring  new  methods  in  applying  neural  networks. 
Bell  and  Croson  (1998)  used  an  NffP  back-propagation  model  to  classify  the 
geographic  source  of  slag  inclusions  in  iron  bars  from  data  sets  originally  published 
in  Hedges  and  Salter  (1979).  The  results  of  the  neural  network  based  on  16 
chemical  variables  were  used  in  conjunction  with  the  results  using  principal 
components  analysis  (PCA).  Their  results  indicated  that  neural  networks  working 
with  other  methods  were  a  viable  alternative  to  analysing  data  where  other 
techniques  might  fail. 
There  are  also  several  instances  of  the  use  of  neural  networks  with  Geographic 
Information  Systems  (GIS) data.  Bescoby  et  al.  (2003)  integrated  the  two  tools  to 
create  a  system  that  would  automatically  interpret  geographic  data  from 
archaeological  sites.  Clair  Reeler  (1997)  integrated  neural  networks  with  GIS  data 
95 consisting  of  total  site  area  and  features  areas  as  a  classification  tool.  She  applied  an 
MLP  back-propagation  using  20  variables  from  excavation  reports  and  digitised 
maps  that  defined  each  site,  for  classifying  Maori  Pa  (defensive  sites)  in  New 
Zealand  into  site  types.  The  neural  network  had  a  correct  classification  rate  of  70% 
when  the  system  was  set  to  distinguish  five  clusters.  This  rate  decreased  to  48% 
correct  classifications  for  11  clusters.  The  analysis  offered  insight  on  influential 
variables  regarding  site  selection  as  well  as  issues  regarding  surveying  and  recording 
these  sites  in  the  future.  Another  application  for  neural  networks  with  GIS  data  is 
site  location  prediction.  Analysing  settlement  patterns  for  the  Neolithic  to  Iron  Age 
European  lowlands,  Ducke  (2003)  created  a  neural  network  based  on  spatial 
variables  such  as  terrain,  distance  to  water,  soil  texture,  and  surface  water.  The 
neural  network's  analysis  of  the  GIS  data  had  75-85%  of  the  validation  data 
correctly  predicted  based  on  the  'geo-archaeological'  data  (2003:  272).  These 
results  were  a  slight  increase  on  the  prediction  threshold  results  of  Reeler  (1997), 
Barcelo  (1995,1996),  and  Barcelo  and  Pijoan-Lopez  (2004). 
Suzanne  Bell  and  Richard  Jantz  applied  a  MELP  back-propagation  model  to  classify 
skeletal  remains  (from  the  Middle  Missouri  region  of  South  Dakota,  1600-1817)  to 
identify  time-frame,  phase,  and  location  (east  or  west  bank  of  river)  based  on 
osteological  measurements.  The  authors  indicated  that  at  the  75%  threshold,  the 
prediction  rate  for  time-frame  was  not  high;  however,  at  the  60%  threshold, 
geographic  location  predictive  power  was  better  than  chance  (Bell  and  Jantz  2000: 
207).  The  overall  prediction  rates  at  the  60%  threshold  for  time-frame,  phase,  and 
bank  location  were  55%,  60%,  and  70%  respectively.  They  concluded  from  the 
results  that  the  river  provided  an  effective  barrier,  hence  the  patterns  in  time-frame 
and  phase  membership. 
A  second  example  of  the  application  of  neural  networks  to  mortuary  analysis  is  the 
work  of  Davino  et  al.  (1999).  A  three  stage  testing  approach  was  used  to  analyse 
173  graves  from  the  Iron  Age  cemetery  at  Sala  Consilina,  Italy.  Their  analysis 
included  Multiple  Correspondence  Analysis,  cluster  analysis  (using  Ward's  method) 
and  an  MLP.  The  aim  was  to  recognise  patterns  of  behaviour  in  the  treatment  of 
gender  and  age  based  on  nine  variables:  Grave  goods  (type,  material,  preservation, 
location  of  production,  and  quantity),  gender/age,  preservation  of  burial,  and  burial 
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power  in  all  three  methods  applied.  The  authors  concluded  that  neural  networks 
analysis  can  supplement  an  analysis  strategy  that  might  otherwise  discard  elements, 
and  suggested  that  applying  a  single  methodology  could  not  only  be  insufficient,  but 
also  misleading  (Davino  et  al.  1999:  128). 
In  some  respects,  the  results  of  the  preceding  studies  applying  neural  networks  to 
analyse  archaeological  data  have  not  proved  to  be  as  successfid  as  more  traditional 
statistical  techniques.  On  the  other  hand,  these  same  results  provide  the  groundwork 
for  present  and  future  analysis  and  understanding  of  non-linear  archaeological  data. 
4.4.2  Self-Organizing  Maps 
Another  type  of  neural  network  is  the  Self-Organizing  Map  (SOM)  (Kohonen  1995; 
2001).  The  SOM's  learning  process  is  competitive  and  unsupervised,  which  means 
that  there  is  no  additional  input  other  than  the  data  to  be  analysed  to  define  a  desired 
output.  Unlike  the  multilayer-perceptron,  which  uses  three  or  more  layers,  the  SOM 
consists  of  two  layers:  an  input  layer  and  output  layer  (Figure  4.7). 
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Figure  4.7  Model  of  Self-Organizing  Map  neural  network  (Kohonen.  2001) 
The  input  layer  has  a  number  of  vectors  (neurons)  equal  to  the  total  number  of  input 
features.  The  output  layer,  or  map,  is  usually  a  two-dimensional  regular  grid  of 
97 nodes  defined  by  n-input  data.  Every  node  is  characterised  by  an  n-dimensional 
topological  weight  vector.  One  important  characteristic  of  the  competitive  SOM 
learning  process  is  that  the  learning  algorithm  takes  into  account  not  only  a  specific 
output  neuron  but  also  the  neighbourhood  of  that  neuron,  thereby  adjusting  the 
weights  associated  with  these  neighbouring  neurons.  Consequently,  the  output 
neurons  that  are  close  to  each  other  in  the  map  will  have  similar  characteristics. 
The  first  step  of  the  SOM  is  linear  initialisation  (or  learning).  Each  new  input 
neuron  is  given  a  location  on  the  map;  it  is  automatically  classified  or  categorised. 
The  SOM  algorithm  uses  the  minimum  Euclidean  distance  to  find  the  winning  unit 
(the  best-matching  unit,  BMU,  which  consists  of  the  highest  number  of  variables 
present)  of  all  the  SOM  units  (Figure  4.8).  This  learning  stage  is  repeated  until  there 
is  no  change  in  the  weight  vectors  (Kaski  1997:  21).  In  this  version  of  a  neural 
network  only  one  map  node  (winner)  at  a  time  is  activated,  corresponding  to  each 
input.  There  is  also  a  'batch'  algorithm,  so  instead  of  using  single  records  at  a  time, 
the  entire  dataset  is  presented  to  the  map  before  adjustments  are  made  (Vesanto  et  al. 
2000).  The  locations  of  the  responses  tend  to  become  ordered  during  the  learning 
process.  This  is  followed  by  a  step  that  adapts  all  the  input  weights  within  the 
neighbourhood.  Thus,  neurons  are  modified  and  the  output  neurons  that  have 
similar  characteristics  stay  close  to  each  other  on  the  resulting  map  created  by  the 
network  (Kohonen  2001:  139).  The  processing  algorithm  of  the  SOM  is  similar  to 
the  k-means  clustering  algorithm.  The  difference  is  that  in  the  SOM  the  distance  of 
each  input  from  all  of  the  reference  neurons  is  taken  into  account  instead  ofjust  the 
closest  neuron. 
The  resulting  map  illustrates  the  topological  and  metric  relationships  of  the  original 
data  and  the  clusters  inherently  in  the  data.  These  illustrations  can  be  used  as  tools 
for  gaining  insight  into  a  data  set.  They  can  also  be  used  to  summarize  data  sets, 
together  with  the  results  of  explorative  research. 
98 Figure  4.8  Updating  the  best  matching  unit  (BMU)  and  its  neighbours;  towards  the  input  sample 
marked  with  x  The  black  and  grey  circles  illustrate  before  and  after  updating,  respectively.  The  lines 
illustrate  neighbourhood  relations  (Vesanto  2000:  18). 
The  SOM  can  be  used  in  facilitating  exploration  of  a  data  set,  searching  for  known 
kinds  of  data,  filtering  of  new  incoming  data,  as  well  as  visualization  of  the  results. 
Furthermore,  the  MILP  back-propagation  method  is  a  supervised  process  where,  with 
some  software,  the  user  defines  the  number  of  clusters  and  the  desired  output 
whereas  the  SOM  is  an  unsupervised  competitive  method  that  itself  defines 
membership,  not  relying  on  the  user.  It  should  therefore  not  be  judged  under  the 
same  criteria  regarding  success  rates. 
Another  aspect  of  the  SOM  is  the  display  of  the  results.  The  classic  hexagonal 
lattice  map  (instead  of  the  rectangular  grid)  is  selected  -  so  all  six  neighbours  of  a 
neuron  have  the  same  distance  from  the  BMU  (Figure  4.9). 
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Figure  4.9  Examples  of  hexagonal  (a)  and  rectangular  (b)  lattice  maps  (Kohonen  200  1) 
99 Clusters  that  are  produced  are  visualized  using  the  unified  distance  matrix  (u- 
matrix).  A  matrix  of  distances  (u-matrix)  between  the  weight  vectors  of  adjacent 
units  of  a  two-dimensional  map  is  formed  (Figure  4.10).  The  lighter  the  colour  of  a 
unit,  the  closer  it  is  to  its  neighbours.  In  addition,  correlations  between  vector 
components  can  be  visualized  using  the  component  plane  representation.  Figure 
4.11  shows  the  distribution  of  one  weight  vector  component  for  each  variable  plane 
(one  for  each  variable)  for  seven  of  the  variables  used  to  define  the  burials  in  this 
study.  Similar  to  the  shading  properties  of  the  u-matrix,  the  distributions  illustrate 
the  correlations  between  different  variable  planes  (Honkela  et  al.  2000:  141).  Also, 
the  vertical  bar  to  the  right  of  the  plot  provides  a  key  for  reading  the  distances 
between  the  nodes  (Laine  2003:  20).  In  addition,  the  scores  displayed  with  the 
vertical  bar  are  similar  in  nature  to  Principal  Component  Scores  for  each  variable. 
For  example,  the  bottom  left  comer  of  'Cloth'  component  plane  is  dark  -a  high 
value.  Similarly,  'GG'  [Grave  Goods]  is  light,  which  corresponds  to  a  low  value  for 
the  variable. 
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Figure4.10  U-matrix  for  'Contlict'  data 
100 The  SOM  approach  has  been  applied  to  many  different  fields  for  different  goals. 
There  are  several  examples  of  SOM  used  for  data-mining  purposes  (for  example, 
Cottrell,  Ibbou  and  Letr6my  2004,  Kaski  1997;  Vesanto  and  Alhoniemi  2000),  data- 
mining  applied  to  web  based  items  (Kohonen  et  al.  2000;  Lagus  et  al.  1998;  Lagus 
2002;  and  Vesanto  2000),  the  study  of  language  processing  (Honkela  1997),  as  well 
as  clustering  and  comparison  to  traditional  multivariate  techniques  (Kiang  2001;  and 
Wu  and  Chow  2003).  There  is  also  a  large  body  of  work  on  the  use  of  SOM  in 
forest/paper  industry  analysis  (e.  g.  Alhoniemi  2002  Laine  2003;  and  Simula  et  al. 
1998;  1999). 
Currently,  there  are  few  published  examples  of  the  implementation  of  SOM  in 
archaeology.  One  example  is  the  classification  of  Roman  glazed  ceramics  (Lopez- 
Molinero  et  al.  2000).  The  chemical  compositions  (consisting  of  14  elements  per 
sample)  and  provenance  of  68  sample  ceramics  were  processed  and  classified  by  the 
SOM.  The  SOM  defined  two  distinct  clusters  separating  Calcareous  bodies  versus 
Non-Calcareous  bodies.  A  third  cluster  was  also  formed,  but  it  has  a  wide 
dispersion  of  ceramics  -  all  the  remaining  ceramics  that  did  not  fit  in  either  of  the 
101 first  two  clusters.  A  second  series  of  testing  was  applied  to  assess  the  suitability  of 
clusters  formed  with  only  eight  of  the  14  elements.  The  significance  of  each 
chemical  element  was  deduced  from  the  weight  value  of  the  corresponding  neuron, 
thereby  identifying  the  dominant  element  in  the  ceramic  (Lopez-Molinero  et  al. 
2000:  588).  The  authors  concluded  that  the  process  produced  good  classification 
results  as  well  as  extracting  information  regarding  the  significance  of  individual 
elements  in  addition  to  determining  that  a  minimum  of  seven  elements  was  required 
to  separate  the  samples. 
One  issue  with  more  traditional  clustering  methods  is  that  some  clustering 
algorithms  (e.  g.  k-means)  prefer  certain  cluster  shapes,  and  the  method  will  always 
assign  data  to  clusters  of  such  shapes  even  if  there  are  no  clusters  in  the  data  (Kaski 
1997:  26).  In  addition,  the  number  of  clusters  selected  for  extraction  (especially  in 
k-means  analysis)  can  alter  the  results;  different  results  may  emerge  when  the 
number  of  cluster  extraction  is  changed.  With  the  SOM,  the  number  of  clusters 
extracted  is  determined  by  the  method,  not  by  the  user. 
Another  important  issue  is  that  principal  components  analysis  (PCA)  cannot  take 
into  account  nonlinear  structures,  structures  consisting  of  arbitrarily  shaped  clusters, 
since  it  describes  the  data  in  terms  of  a  linear  subspace  (Kaski  1997:  15),  so  while 
some  of  the  scores  may  resemble  the  structure  of  PCA  the  results  are  non-linear  in 
nature.  As  a  result,  linear  projections  of  highly  non-linear  data  results  may  distort  or 
give  a  false  perspective  of  the  data. 
These  differences  explain  some  of  the  reasons  for  the  application  of  neural  networks 
to  the  flizzy,  non-linear  burial  data  in  this  study.  Attention  is  paid  to  how  the  results 
from  the  neural  network  testing  compare  to  the  results  from  the  more  traditional 
multivariate  statistical  techniques.  Finally,  the  goal  is  to  discover  a  methodology,  or 
combinations  of  methods,  that  will  most  accurately  separate  and  identify  conflict 
mortuary  behaviour. 
102 4.4.3  NEURAL  NrmoRKsMETIIODOLOCY 
Since  the  SOM  method  does  not  require  supervision,  it  is  used  here  because  no 
assumptions  about  the  distribuflon  of  the  data  arc  made.  Another  important  aspect 
of  the  SONI  is  that  significant  information  about  the  input  variables  can  be  obtained, 
such  as  the  role  and  influence  of  each  variable  in  clustering  cases.  In  addition  to 
these  properties  of  the  SONI,  it  is  an  cffective  method  for  displaying  and  retrieving 
data  in  a  two-dimensional  display.  The  SOM  method  is  appealing  because  it 
provides  easier  to  interpret  results  (because  of  the  advances  in  visualisation). 
Despite  the  higher  level  of  use  of  the  MLP  in  archaeology,  the  succcssfiil  prediction 
rates  in  previous  archaeological  applications  were  deemed  to  be  too  low  for  use 
here. 
The  platform  used  is  MATLAB  ver.  6.5  %rith  the  SOM  toolbox  add-on.  The  vital 
component  of  the  SOM  toolbox  is  the  visualisation  toolkit  prepared  in  MATLAB 
(Vesanto  et  al.  2000:  5).  It  is  a  menu-drivcn  program  (see  Appendix  G  for 
commands  used)  that  includes  a  number  of  data  analysis  and  visualisation  tools. 
The  toolbox  was  developed  by  the  liclsinki  University  of  Technology  in  order  to 
create  an  easier  method  to  implement  the  SOM  algorithm  within  MATLAB.  The 
toolbox  can  be  used  to  prc-proccss  the  data,  initialise,  'self'-train,  and  visualise  the 
SOM  as  well  as  analysc  the  properties  of  the  SOM  and  correlations  between 
variables  (Vcsanto  et  al.  2000:  1). 
The  data  was  coded  into  a  fonnat  that  tile  toolbox  would  be  able  to  process  (see 
Appendix  D).  The  neural  network  contained  between  seven  and  14  variables  in 
presence/abscncc  (1,0)  format;  some  variables  were  removed  at  the  individual  site 
level  when  there  was  no  variance.  In  addition  to  testing  the  cases  and  their  relation 
to  the  variables,  the  variables  were  tested  for  relationships  between  variables.  The 
SOM  methcW  was  used  to  create  clusters  of  the  data  and  to  examine  correlations 
between  variables  within  the  dataset  as  a  whole,  conflict  only  data,  and  at  the 
individual  site  level.  The  number  of  neurons  (inputs)  was  the  same  as  entered  in  the 
hierarchical  and  k-means;  clustering  and  factor  analysis. 
103 There  is  very  little  written  on  the  most  cffective  and  significant  parameters  for  the 
SOM,  and  even  fewer  for  archaeological  applications.  As  a  result,  the  software 
default  settings  were  used  here,  such  as  Euclidean  distance  being  used  as  the 
distance  measurement  to  identify  the  Best-Matching  Unit  (BMU)  for  the  first  step  of 
the  initialisation  process.  Other  default  parameters  used  are  linear  initialisation  and 
thc'Batch'  training  algorithm.  These  defaults  process  (or  initialise)  the  data  and 
then  'sclf'-train  the  data.  After  examination  of  the  other  methods  of  initialisation 
and  training,  the  default  settings  were  also  deemed  the  most  appropriate  for  the  data 
used  here, 
4.4.4  DiscussioN 
The  application  in  this  thesis  diffcrs  in  some  respects  from  the  approaches  cited 
above.  While  a  majority  of  the  archaeological  applications  of  neural  networks 
incorporate  quantitative  data,  (Barcelo  and  PiJoan-Lopcz  2004;  Bell  and  Croson 
1998;  Bell  and  Jantz  2002;  Reeler  1997)  the  neural  network  applied  here  analyses 
qualitative,  fuzzy  data.  Neural  networks  arc  able  to  derive  meaning  from  fuzzy  data 
in  a  non-linear  manner,  which  extracts  patterns  and  detects  trends  that  may  not  be 
noticeable  by  other  techniques.  Furthermore,  neural  networks  have  an  ability  to 
learn  how  to  do  tasks  based  on  the  data  given  for  training  or  initial  experience,  or 
with  regards  to  the  SONI,  it  can  create  its  own  organisation  or  representation  of  the 
information  it  receives  during  learning  (Kohoncn  2001:  161). 
The  SOM  neural  network  offers  a  visual,  non-linear  methodology  for  analysing 
complex,  non-linear  mortuary  data.  While  the  algorithms  and  the  processing  done 
by  the  method  may  be  complex,  the  results  are  displayed  in  a  manner  that  makes  it 
easy  to  distinguish  fcatures  such  as  position,  size,  and  shape  of  clusters. 
Furthermore,  the  SOM  is  not  constrained  in  the  same  manner  as  an  NIELP  neural 
network  in  the  way  that  it  yields  reliable  and  accurate  classification  results;  in  the 
latter,  a  representative  set  of  samples  is  necessary.  If  the  training  data  are  not 
representative  then  the  network  may  fail  to  classify  new  data  that  are  dissimilar  to  all 
of  the  training  data.  In  addition,  sample  size  is  another  issue  affecting  the  reliability 
of  an  MLP.  A  small  sample  size  is  not  enough  for  an  MLP  to  recognise  all  classes 
104 and  to  determine  the  class  boundaries  in  the  feature  space  precisely,  which  is  one  of 
the  main  problems  with  the  data  used  here. 
4.5  CONCLUSION 
Because  the  methodology  proposed  concerns  multiple  scales  in  space  and  time,  it  is 
not  site  specific  or  level  specific,  limited  to  a  particular  place  or  time  period,  or 
focused  on  intcrnecinc  or  international  conflicts.  It  can  be  applied  to  various 
regions,  various  conflicts,  and  in  different  time  periods,  whether  prehistoric,  historic, 
or  recent. 
The  reason  for  the  use  in  this  analysis  of  the  traditional  multivariate  techniques  in 
conjunction  with  the  more  novel  approach  of  neural  networks,  as  outlined  above,  is 
to  develop  a  comprehensive  method  that  incorporates  both  quantitative  and 
qualitative  data  and  is  capable  of  rccognising  patterns  in  conflict  mortuary  behaviour 
as  well  as  producing  an  easily  visualised  graphic  representation  (i.  e.  SOM)  of  those 
relationships. 
The  following  analysis  does  not  focus  on  the  social  dimensions  of  the  dead  as  they 
are  represented  in  burials.  The  study  of  mortuary  behaviour  in  a  conflict  situation 
requires  the  exploration  of  a  context  dramatically  altered  from  the  social  norm,  one 
in  which  the  context  of  living  and  dying  varies  according  to  the  conflict  situation, 
along  with  patterns  of  behaviour.  it  seems  appropriate,  therefore,  to  use  a  flexible 
analytical  approach  that  may  reveal  additional  information  about  attitudes, 
intentions,  and  other  material  and  ideological  aspects  of  the  circumstances  that 
surround  the  death  and  burial  of  individuals  and  groups  in  wartime. 
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TECHNIQUES 
5.1  INTRODUCTION 
The  model  to  identify  characteristics  and  patterns  of  behaviour  in  conflict  burials 
was  tested  in  four  stages  using  multivariate  techniques  applied  in  the  same  manner 
to  all  the  data.  The  purpose  orthe  statistical  testing  was  two-fold:  data  reduction 
and  classification.  The  initial  testing  phase  was  intended  to  reduce  the  number  of 
variables  through  factor  analysis,  treating  all  of  the  datasets  (normative  and  conflict) 
as  one  unit  in  order  for  all  variation  to  be  considered.  The  latter  three  phases  of 
testing  were  concerned  with  classification.  In  the  second  phase,  all  the  datasets  were 
tested  using  factor  analysis  and  hierarchical  and  k-means  clustering;  the  third  phase 
consisted  of  factor  analysis  and  hierarchical  and  k-means  clustering  of  only  conflict 
data  from  all  nine  sites;  and  the  fourth  phase  tested  the  individual  sites  (normative 
and  conflict  data)  using  the  same  tests  as  before. 
5.2  REVIEW  OF  MULTIVARIATE  ANALYSES 
The  available  data  determined  initially  what  variables  were  possible  to  identify  and 
use.  Since  the  types  of  data  were  determined  by  situation,  the  focus  became  that  of 
body  treatment.  The  variables  used  to  indicate  body  treatment  included  location 
identifiers,  body  position,  cause  of  death,  and  the  presence  or  absence  of  normative 
artefacts.  There  may  be  other  variables  that  could  provide  more  information  on 
body  treatment  and/or  the  overall  context  of  the  site,  but  the  variables  that  were  used 
to  derine  the  cases  in  this  study  were  common  features  included  in  all  of  the 
available  dam 
After  determining  variables  that  focused  on  body  treatment  (body  positioning,  grave 
goods,  presence  of  containerý  grave  marker,  and  clothing)  that  were  common  to  all 
the  sites,  the  aim  was  to  test  those  variables  to  distinguish  patterns  in  burial 
behaviour  and  the  associated  context.  The  approach  applied  here  is  similar  to  that  of 
McHugh  (1999)  who,  in  analysing  status  from  artificially  constructed  data,  produced 
106 a  method  for  studying  mortuary  data.  He  concluded  that  cluster  analysis  produced 
variable  results  from  the  technique,  some  inconclusive,  while  others  were 
informative  and  offered  clear  structure  within  the  data  (McHugh  1999:  106-109). 
Another  aim  was  to  test  if  traditional  multivariate  techniques  could  identify  burial 
types  from  the  variables  that  relate  to  body  treatment. 
To  facilitate  data  reduction,  the  techniques  used  were  factor  analysis  (e.  g.  Baxter 
1994)  and  hierarchical  cluster  analysis  -  approaches  in  general  use  in  mortuary 
studies  (e.  g.  Huggett  1992;  Manly  1996).  Factor  analysis  and  hierarchical  clustering 
were  used  to  identify  correlations  that  were  too  high,  suggesting  that  the  two 
variables  seemed  to  be  measuring  the  same  aspect,  and  were  not  sufficiently  distinct. 
Furthermore,  using  these  two  methods  would  bcncrit  from  the  analysis  of  the 
variables  (R-modc  analysis)  in  factor  analysis  to  complement  the  classifying  of  cases 
(Q-mode  analysis)  of  hierarchical  clustering  by  focusing  on  different  components  of 
the  data,  cases  versus  variables. 
5.3  VARIABLE  REDUMON 
Factor  and  hierarchical  cluster  analyses  were  applied  as  a  means  to  explore  the  data 
and  to  reduce  the  number  of  variables.  All  the  preliminary  testing  with  factor 
analysis  and  hierarchical  clustering  prepared  the  data  for  the  final  testing  phase 
using  hierarchical  clustering  and  k-means  clustering.  Originally,  there  were  18 
variables  per  set  of  remains;  this  did  not  include  the  variables  representing  artefacts 
that  were  associated  with  an  individual.  Thc  number  of  variables  was  reduced  to 
express  the  general  characteristics  of  a  burial.  Furthermore,  the  database  was 
becoming  too  complex  because  of  specificity  of  body  treatment  and  artcfacts,  while 
losing  the  meaning  of  those  attributes.  The  variables  needed  to  be  reduced  to 
concentrate  on  variables  that  would  describe  statistically  what  is  represented  (e.  g. 
general  artcfacts  and  body  treatment)  as  well  as  the  context  of  those  attributes. 
Breaking  down  artefacts  into  their  components  (e.  g.  buttons,  fabric,  heel),  the 
database  lost  their  real  meaning.  A  type  list  was  created,  but  this  too  was  too  much 
detail  that  it  lacked  constructive  information.  Artefacts  were  reduced  to  the  presence 
107 or  absence  of  a  limited  number  of  ritual  markers  (Clothing,  Grave  Goods,  Container, 
and  Grave  Marker)  in  an  attempt  to  retain  the  meaning  of  the  entities  rather  than  lose 
them  to  minute  detail  (see  Table  5.1  for  the  development  of  the  variables). 
The  variables  at  the  first  and  second  stages  of  testing  with  factor  analysis  and 
hierarchical  testing  were  the  same.  Initial  remains  variables  to  identify  the 
individual  were  Age,  Sex,  Status,  and  Cause  of  Death  (CoD).  The  variables  to 
dcrine  body  treatment  within  the  grave  were  Articulation,  Orientation  range,  Ann 
position,  Head  position,  Body  position,  Container,  Mutilation  (Mut)  and 
Commingling.  Two  additional  variables  derining  body  placement  were 
TopMiddlellottorn  (TMB),  RightCcntreLcfl  (RCL);  these  were  used  with  reference 
to  the  commingling  of  remains  to  further  define  a  body's  placement  in  relation  to 
other  remains  in  the  grave.  Most  of  these  variables  were  reduced  for  the  second 
stage  of  testing  to  reduce  complexity  of  the  database  and  to  limit  as  much  as  possible 
the  cffect  of'noise'.  Additionally,  artefacts  were  initially  tested  separately  from  the 
remains  with  factor  analysis.  The  Artcfact  table  was  reduced  to  five  variables 
representing  ritual  markers  (Container,  Marker,  Grave  Goods,  Clothing,  and 
Miscellaneous  artcfacts)  (see  Appendix  B  for  all  initial  variable  definitions  and 
tables). 
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109 5.3.1  Factor  Analyses 
Afler  preliminary  testing  of  the  Artefact  table,  it  emerged  that  several  categories  of 
artcfacts  contributed  little  to  the  understanding  of  the  role  of  artefacts  thcmsclvcs. 
For  "ample,  the  difference  between  fivc  buttons  versus  nine,  or  the  difference 
between  the  materials  of  the  buttons,  provided  no  useful  information,  as  all  that  was 
required  was  evidence  of  the  presence  or  absence  of  clothing.  Therefore,  many 
highly  specific  items  were  pooled  to  create  one  item;  for  example,  eight  separate 
components  of  one  gun  would  be  pooled  to  represent  one  item,  not  eight.  Pooling 
artcfacts  reduced  the  overall  number  of  artefacts  to  be  tested,  as  well  as  creating 
more  generally  defined  items  better  representative  of  the  data  for  analysis  and 
comparison.  The  pooled  artcfacts  were  reduced  to  prescnce/abscncc  variables 
representing  markcrs,  miscellaneous  ancfacts,  and  container.  This  change  would 
then  ensure  that  the  signif  icancc  was  not  the  dclail  of  the  artcfact  but  rather  the 
presence  or  absence  of  a  particular  type  of  ar1cfact.  This  reduction  also  avoided 
clustering  based  on  minor  differences  because  it  is  the  identification  of  general 
patterns  that  is  the  goal;  and  since  the  model  is  based  on  general  patterns,  more 
specific  data  relating  to  body  treatment  and  artcfacts  arc  not  necessary  in  defining 
the  model.  See  Appendix  C  for  variable  definition  and  abbreviations  used  here. 
The  clothing  type  is  an  example  of  a  group  of  individual  artcfacts  that  went  through 
several  steps  of  reduction.  First,  the  clothing  category  was  created  from  individual 
artefacts  that  could  be  interpreted  as  clothing,  such  as  buttons,  cloth  in  certain 
locations,  or  items  that  constitute  footwear.  Afler  additional  analysis,  it  was 
determined  that  a  clothing  type,  broken  down  tojust  two  types  -  military  or  civilian 
clothing  -  was  all  that  was  needed  for  the  statistics  applied  here.  Clothing  would  be 
reduced  further  to  whether  or  not  clothing  was  present. 
Initially,  several  variables  representing  body  positioning  were  used,  such  as  head 
position,  arm  position,  general  body  layout,  and  orientation.  However,  after 
preliminary  tesdng  which  resulted  in  many  clusters  created  from  all  the  possible 
combinations  of  variables,  as  well  as  clusters  based  too  heavily  on  minute 
differences  in  body  orientation,  a  broader  category,  BodyPosition  (normative) 
replaced  the  four  original  variables  (see  Table  5.2).  Whether  a  body  was  placed  in  a 
110 normative  manner  or  not  was  the  point  of  study,  not  the  individual  components  of 
behaviour.  In  addition,  normative  patterns  were  different  cross-culturally,  which 
affected  the  developed  clusters.  It  was  not  the  orientation  that  mattered,  but  whether 
or  not  it  was  normative.  Consequently,  the  BodyPosition  variable  represents,  cross- 
culturally,  the  presence  or  absence  of  normative  body  position  patterns.  It  was 
important  to  create  a  general  presence  or  absence  variable  because  the  detailed 
element  positions  may  differ  among  the  different  cultures  represented,  but  still 
represent  normative  behaviour. 
The  Container  variable  was  reduced  in  the  same  way  that  overall  body  positioning 
was  reduced.  Since  there  are  variations  of  nomative  burial  containers  cross- 
culturally,  the  presence  or  absence  of  a  normative  container,  whatever  that  may  be, 
replaced  the  more  detailed  options.  At  this  level,  it  is  the  presence  or  absence  of  a 
normative  container  that  provides  the  most  information  with  regards  to  the  burial 
model. 
The  goal  of  factor  analysis  was  to  extract  artefact  variables  that  symbolised 
behaviour.  It  is  what  is  represented  by  the  artcfacts  that  is  of  importance,  not 
individual  items.  This  was  also  the  reason  behind  the  combining  of  variables 
representing  body  positioning;  it  is  the  overall  treatment  of  the  body  that  was  of 
concern,  not  the  position  of  individual  elements.  Ile  process  of  factor  analysis 
assisted  in  confirming  that  that  it  was  the  broader  symbols  of  behaviour,  and  not  the 
more  detailed  data,  that  was  necessary  for  further  analysis. 
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Table  5.2  Variable  reduction  factor  analysis  component  assigiumit  for  All  Dat.  1 
(corrckitions  that  we.  I  or  less  arc  not  listed) 
5.3.2  Cluster  Analyses 
As  with  the  factor  analysis,  agglomerativc  hierarchical  clustering  was  applied  at  this 
first  stage  in  ordcrto  identify  the  correlation  between  varitables.  Factor  analysis  was 
applied  first  to  have  a  broad  reduction  of  redundant  variables.  This  was  followed  by 
cluster  analysis  for  a  finer  reduction  of  variables  that  were  closely  correlated  in  order 
to  remove  insignificant  variables. 
Hierarchical  trees  illustrated  that  there  was  minimal  distance  between  the  variables 
Sex  and  Status,  and  that  they  were  components  of  one  cluster  (Figure  S.  1).  An 
explanation  for  this  is  that  these  two  variables  were  exclusively  used  in  conjunction 
with  one  another  to  describe  a  person's  status.  For  example,  in  most  cultures,  males 
are  military  personnel,  thereby  making  sex  a  redundant  variable. 
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Hierarchical  analysis  identified  additional  variables  that  could  be  removed,  such  as 
Arm  and  I-lead  positioning  variables.  These  two  could  be  discarded  because  there 
was  little  distance  between  the  two  variables  and  because  an  overall  normative  body 
position  variable  would  combine  all  of  the  separate  variables  describing  body 
positioning.  In  this  study,  it  is  one  component  of  the  broadly  defined  normative 
body  position  (comprised  of  the  positioning  of  the  arms,  head,  and  general  body). 
This  variable  is  reduced  to  the  presence  or  absence  of  a  normative  body  position 
within  the  grave.  After  the  hierarchical  analysis  of  the  variables  to  identify  variables 
that  were  strongly  related,  the  cases  were  then  analysed.  These  steps  led  to  the  k- 
means  testing  phase,  which  was  the  final  phase  in  the  data  reduction  process. 
53.3  K-memns  clustering 
The  k-means  testing  used  the  same  variables  that  both  factor  and  cluster  analyses 
used,  as  well  as  the  variables  that  were  developed  after  the  factor  and  cluster 
analyses.  The  results  from  the  k-means  testing  confirmed  the  results  from  both 
factor  and  cluster  analyses  regarding  the  variables  that  could  be  removed  or 
combined.  K-means  also  identified  the  need  to  reduce  the  options  for  the  Cause  of 
113 Death  variable  (sec  Table  5.3).  There  were  initially  28  options  for  cause  of  death, 
many  of  which  wcrc  just  variations  on  a  general  theme,  such  as  three  location 
options  for  a  gunshot  wound;  therefore,  the  cause  of  death  options  were  reduced  to 
four,  for  the  purposes  of  continuity,  the  term  'cause  of  death'  (CoD)  will  continue  to 
be  used,  yet  it  is  thc'manncrof  death'  that  is  being  defined.  These  four  represent 
the  general  manner  of  death,  i.  e.  combat-rclated,  sickness/disease,  natural,  and  if 
applicable,  intent,  i.  e.  extra-judicial  because  more  specific  causes  arc  just  variations 
on  these  broadly  based  causes  of  death.  The  cxtra-judicial  designation  is  based  on 
the  types  of  trauma  present  and  the  time  period  from  which  the  remains  are  from.  It 
is  also  important  to  note  that  military  status  individuals  do  not  posses  CoD-CR 
automatically  based  on  that  status,  but  rather  on  the  physical  evidence  that  is  present. 
Cluster 
1  2  3  4  5 
SEX  1  2  1  1  2 
SIAIUS  2  2  2  2  2 
ORNG  3  5  3  1  3 
Tma  2  2  2  2  2 
RCL  3  2  4  6  5 
ARM  4  a  4  3  4 
HEAD  3  0  3  2  3 
POSIT  3  5  4  2  3 
CONTAIN  2  1  2  3  2 
COD  11  12  9  23  15 
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AGE  238  0  400  504  117 
Table  5.3  Varbblc  reducion  k-inearm  clustering  orAll  Data:  Cluster  membcrsidp  5; 
Squared  Euclidean  distance 
Another  variable  that  was  reduced  to  a  presencelabsence  variable  was  Mutilation. 
For  the  purposes  of  the  analysis,  it  was  the  presence  or  absence  of  the  action,  not  the 
variation  in  the  type  or  location  that  was  important.  For  example,  where  the 
mutilation  is  placed  on  the  body  is  not  as  important  as  to  whether  or  not  there  is 
mutilation  present.  Furthermore,  not  all  the  subtle  variations  of  that  behaviour 
would  have  meaning  because  the  cultures  represented  in  the  datasct  do  not  perform 
ritual  mutilation;  therefore,  the  presence  of  mutilation  here  would  indicate  non- 
normative  behaviour. 
114 The  results  from  the  data  reduction  stage  helped  the  following  stages  of  testing  using 
hierarchical  and  k-means  clustering  because  of  the  removal  of  redundant  variables. 
The  preliminary  testing  process  identified  variables  that  were  superfluous  and  did 
not  contribute  to  the  understanding  of  the  burial,  and  in  some  instances,  variables 
that  were  at  odds  with  the  testing  process.  One  example  of  variables  affecting  the 
overall  performance  of  the  k-means  testing  was  the  variables  defining  body  position 
(upper  limb,  head,  and  general  body  position).  Problems  with  erroneous  cluster 
assignment  were  caused  by  the  more  specific  element's  positioning  versus  the 
general  intent  of  the  overall  body  positioning  (i.  e.  normative  body  positioning). 
These  variables  could  be  used  on  a  more  detailed  intra-site  examination,  which  is 
beyond  the  scope  of  this  study. 
5.4  REsuLTs  OF  STATISTICAL  ANALYSIS 
The  data  were  tested  in  three  basic  samples:  all  data;  all  conflict  data;  and  site  data 
composed  of  conflict  and  normative  data  representing  an  area  of  study  (for  example, 
all  Spanish  data  tested  as  one  site).  Three  types  of  clustering  methods  were  used  at 
this  stage  for  each  of  the  three  samples  for  testing.  I-Eerarchical  clustering  was  used 
to  test  both  the  cases,  and  the  factor  scores  for  the  cases. 
5.4.1  ALL  DATA  RESULTS 
The  dataset  consists  of  434  cases,  which  included  the  conflict  and  normative  cases 
ranging  from  the  medieval  period  (1461)  to  modem  times  (1995).  Ofthese434 
cases,  183  individuals  in  89  graves  comprise  the  conflict  portion  of  the  data,  and  251 
individuals  in  single  graves  form  the  comparative  normative  data.  All  14  variables 
were  used  at  this  level  since  none  of  the  variables  had  zero  variance.  See  Appendix 
F  Tables  F.  1-7  and  Figures  F.  1-2. 
5.4.1.  a  Factor  Analysis  Results 
Factor  analysis  of  the  14  variables  extracted  five  factors,  which  appeared  to  separate 
conflict  causes  of  death  (e.  g.  CoD-CR  and  CoD-EJ)  from  normative  causes  of  death 
(Table  5.4).  See  Appendix  D.  3.7  for  abbreviations  used  to  identify  variables. 
115 Component 
2  3  4 
STATUS 
. 
735 
. 
488  -.  249  -.  124 
CONTAIN 
.  853 
. 
138 
CODCR  -.  687  -.  501 
. 
303 
. 
161 
CODEJ  -.  405 
. 
770  -.  156  -.  124  -.  151 
CODSID 
. 
341  -.  491 
. 
687  -.  122 
CODN 
. 
512 
. 
103 
. 
513  -.  386 
. 
219 
MUT  -.  520  -.  238 
. 
298 
. 
160  -.  313 
MARKER 
. 
529 
. 
150 
.  473 
. 
245 
CLOTHING 
. 
617 
. 
443 
. 
370  -.  124 
GG 
.  268 
.  436 
. 
234 
BODPOSIT 
. 
775 
MISC  -.  656 
. 
430 
. 
166 
. 
171 
CEIVITYPE 
. 
641  -.  497  -.  265 
OBINTNT 
__-. 
166  -.  123 
. 
242 
. 
869 
Table  5.4  Factor  analysis  component  assignment  for  All  Data 
(correlations  that  are  .1  or  less  are  not  listed) 
In  addition,  many  of  the  normative  attributes  (e.  g.  CoD-SD  and  CoD-N,  Clothing, 
and  GG  (grave  goods))  had  high  positive  loadings  in  Factor  1,  while  other  variables 
that  suggest  conflict  behaviour,  including  'Cause  of  Death-Extra  Judicial'  and 
Miscellaneous  Artefacts  had  high  negative  loadings  in  the  same  factor.  The  first  two 
factors  represent  the  greatest  amount  of  variance  among  the  burials  and  represented 
45.47%  of  the  variance  (see  Table  F.  1).  Factor  3  was  comprised  of  variables  with 
moderately  high  positive  loadings  for  traditionally  more  normative  behaviour 
attributes,  such  as  Marker,  Grave  Goods,  and  CoD-N. 
At  the  broadest  scale,  'All  Data',  the  factor  correlation  matrix  scores  indicated 
strong  relationships  between  variables  associated  with  normative  burials  with  high 
positive  scores,  and  highly  negatively  correlated  to  variables  associated  with  non- 
normative  burials  (see  Table  F.  3).  Overall,  the  correlation  matrices  indicate  strong 
positive  and  negative  correlations  among  expected  variables,  for  example,  Status 
(civilian)  had  a  high  negative  correlation  to  CoD-CR.  This  patterning  of  variables 
represented  what  would  be  an  expected  cause  of  death  for  civilians  versus  military 
personnel.  There  were  also  high  positive  correlations  between  Container  and  Status 
(civilian),  CoD-N,  BodyPosition  and  Marker.  These  results  are  consistent  with 
correlations  one  would  expect  between  conflict  and  normative  burials  within  the 
context  of  burial  characteristics. 
116 5.4.1.  b  Hierarchical  Clustering  Results 
The  results  from  the  between-group  cluster  analysis  demonstrate  a  good  structure, 
differentiating  between  normative  and  conflict  burials  using  all  14  variables.  The 
dendrogram  (Figure  F.  2)  illustrates  this  major  division  between  burial  types,  it  splits 
the  burials  into  normative  and  conflict  components  first.  There  are  three  cases  of 
normative  burials  in  the  greater  military  cluster,  these  however  belong  to  the  military 
status  (based  on  age,  sex,  and  associated  artefacts)  cases  from  the  Fishergate  data 
(cases  38,39,  and  145)  demonstrating  that  hierarchical  clustering  identifies  Cause  of 
Death  (Natural  and  Sickness/Disease  versus  Combat  Related  and  Extra-Judicial)  at 
the  first  level  of  clustering  separation.  Following  the  broader  division  between 
normative  and  conflict  burials,  the  conflict  burial  cluster  is  subsequently  divided  into 
groups  separated  by  civilian  versus  military  status  as  well  as  Cemetery  and 
Container.  This  division  is  followed  by  the  presence  of  container  among  the 
military  cases.  Overall,  the  distances  between  cases  within  the  normative  cluster  are 
not  as  far  as  the  distance  in  which  the  conflict  cases  are  combined  because  the 
normative  cases  are  similar,  whereas,  the  conflict  cases  are  quite  diversified. 
The  cluster  membership  (Table  5.5  (the  Burial  Type  listed  is  based  on  a  clear 
majority  of  cases  assigned  to  a  cluster))  at  the  four  cluster  level  separates  these  same 
three  Fishergate  burials  from  normative  burials  (Cluster  IIII).  This  method 
differentiated  between  civilian  and  military  status  in  the  burials  using  14  variables 
with  99%  (248)  of  the  normative  cases  placed  in  one  cluster  (M)  and  63%  (116)  of 
the  conflict  burials  placed  in  Cluster  I  and  31%  (56)  of  the  conflict  burials  in  Cluster 
IL  Ten  conflict  period  cases  (2%  of  the  total)  were  separated  (Cluster  IV)  (see  Table 
5.6)  from  the  other  cases  because  none  of  the  cases  had  a  known  cause  of  death.  In 
addition,  there  was  one  conflict  case  (case  116  from  the  North  Korea  dataset)  (see 
Appendix  H  for  individual  case  records)  that  was  placed  in  the  normative  cluster 
(IM  because  the  cause  of  death  was  sickness/disease. 
There  was  a  minority  of  cases  within  Clusters  I  and  I[[  that  had  characteristics  not 
listed  in  Table  5.6  because  only  a  small  number  of  cases  had  such  attributes.  For 
example,  nine  cases  (16%  of  Cluster  II)  had  military  status  as  a  characteristic; 
117 likewise  only  36  cases  in  Cluster  1  (31%  of  116  cases)  and  10  (18%  of  56  cases)  in 
Cluster  III  had  BodyPosition  as  a  characteristic. 
Cluster 
Burial 
Type  Case 
I  Conflict  1-43,46-81,83-96,99,101,102,105,108-115,117-136,145,147,148 
Id  Conflict  44,45,97,98,100,103,104,106,107,137-144,146,149-187 
III  Nonnative  116,188-434 
IV  Conflict  77,82,86-93 
Table  5.5  Cluster  assigrunent  for  All  Data 
Cluster  Variable(s) 
I  Military  Status,  CoD-CF.,  Mutilation,  Marker,  NorrnCerntery 
III  Civilian,  CoD-EJ,  Clothing,  Misc.  Artefacts 
IH 
Civilian  Status,  CoD-SD,  CoD-N,  Clothing,  Marker,  Container,  Body 
Position,  NorinCemtery,  Grave  Goods  c 
ý 
IV 
Military 
Status,  NormCemtery 
ý 
Table  5.6  Variables  represented  in  cluster  assignment  for  All  Data 
In  addition  to  clustering  burials  based  on  all  the  14  variables,  factor  scores  were 
calculated  for  all  the  burials.  These  results  were  then  processed  using  cluster 
analysis.  The  clustering  based  on  factor  scores  had  some  clusters  similar  to  the 
clustering  based  on  the  14  variables  (Table  5.7),  such  as  Cluster  I  was  assigned  112 
(61%)  of  the  same  conflict  cases  as  the  results  based  on  the  variables;  a  difference  of 
only  four  cases.  Cluster  1[[  of  the  factor  score  results  was  almost  identical  to  the 
results  based  on  variables.  However,  this  clustering  method  performed  poorly  based 
on  identifying  between  civilian  and  military  status.  Not  only  were  112  of  the 
conflict  cases  assigned  to  Cluster  L  but  94%  (235)  of  the  nonnative  cases  were  also 
assigned  to  Cluster  I  The  remaining  16  normative  cases  were  assigned  to  Cluster 
IV.  Obscuration  and  the  presence  of  Grave  Goods  influenced  cluster  membership  at 
this  stage  (see  Table  5.8).  It  appeared  that  the  method  was  heavily  influenced  by  the 
presence  of  outliers.  Neither  clustering  based  on  variables  nor  factor  scores  could 
separate  the  cases  beyond  the  general  normative  versus  conflict  period  burials. 
Cluster 
Burial 
Type 
_Case 
1 
1-43,46-96,99,101,102,105,108-115,119,120,122-135,145, 
147,148,188-389,403,405-429 
11  44,45,97,98,100,103,104,106,107,137,139-144,146,149-187 
in  Conflict 
_ 
[1  16,117,118,121,138 
IV  Norm  1390402,404,430,431,434 
Table  5.7  Cluster  assignment  for  factor  scores  for  All  Data 
118 Cluster  Outlying  Variable(s) 
in  Obscuration 
IV  Grave  Goods 
Table  5.8  Variable(s)  of  outlying  cases  represented  in 
cluster  assignment  for  factor  scores  for  All  Data 
5.4.1.  c  K-means  Clustering  Results 
The  k-means  clustering  method  was  set  to  assign  four  clusters,  representing  the  three 
conflict  burial  types  -  friendly,  neutral  and  hostile,  as  well  as  normative  burials  using 
all  14  variables.  See  Appendix  F  Tables  F.  5-7  for  the  cluster  assignments  and  the 
components  of  each  cluster  obtained. 
The  results  of  the  k-means  analysis  had  some  similarities  to  the  hierarchical 
clustering  results  (Table  5.9).  Of  the  four  clusters  extracted,  two  clusters  were 
comprised  of  the  conflict  data,  one  of  which  was  comprised  of  military  status  and 
the  other,  civilian.  The  remaining  two  clusters  consisted  of  the  normative  data. 
The  k-means  Cluster  I  was  almost  identical  to  the  hierarchical  clustering  of  the 
variables  Cluster  I  with  the  same  110  cases;  however,  there  was  a  difference  of  six 
cases  assigned  to  Clusters  H  and  IV.  In  addition,  Cluster  IV  had  similar  make-up  to 
Cluster  H  from  the  hierarchical  clustering  results.  Fifty-five  cases  were  in  both 
clusters  with  only  two  different  cases  in  Cluster  IV  and  one  removed  from  the 
cluster.  The  two  clusters  of  normative  burials  are  separated  by  the  cause  of  death 
variable.  Cluster  1111  cause  of  death  is  defined  as  CoD-SD;  however,  3  1%  of  the 
cases  (23)  assigned  to  Cluster  III  have  CoD-N  as  a  variable.  On  the  other  hand, 
Cluster  H  does  not  have  a  defined  cause  of  death;  however,  72  cases  (41%)  in 
Cluster  H  have  either  CoD-N  (16  cases)  or  CoD-SD  (56  cases)  as  a  cause  of  death. 
The  k-means  clustering  method  allowed  one  variable  to  dominate  other,  equally 
important  variables,  at  the  expense  of  properly  defined  clusters.  Furthermore,  the  k- 
means  clustering  was  unable  to  identify  burials  beyond  the  general  normative  versus 
conflict  period  burials. 
119 Burial 
Cluster  Type  Case 
I  Conflict  143,46-57,59,61,63-96,99,101,102,105,108-115,117-135,145 
58,60,62,188-220,222-236,238-246,250-255,257-267,270,272,273,276, 
281-285,289,290,292,294-303,305,306,309-317,319-321,323-329,332, 
335,337,339,340,342,344-347,349,351-354,356,358,365,366,368,370, 
H  Norm  372,374-378,382,384,385,388,389,391,392,394-397,399, 
400-403,405,409-411,413,415,417,418,420,421,425,427,429,434 
161,221,237,247-249,256,268,269,271,274,275,277-280,286-288, 
291,293,304,307,308,318,322,330,331,333,334,336,338,341,343,348, 
in  Norm  350,355,357,359-364,367,369,371,373,379-381,383,386,387, 
390,393,398,404,406-408,412,414,416,419,422-424,426,430-432 
IV  Conflict  44,45,97,98,100,103,104,106,107,116,136-144,146-160,162-187 
Table  5.9  K-means  cluster  assiginnent  for  All  Data 
5.4.1.  d  Discussion 
The  testing  of  all  of  the  data  demonstrated  the  general  patterns  in  burial  behaviour 
and  identified  broad  variations  from  the  norm.  At  initial  examination,  the  patterns  of 
cluster  memberships  appeared  to  be  quite  similar  among  clustering  methods; 
however,  some  marked  differences  emerge,  such  as  the  initial  similarity  between 
Cluster  I  in  the  hierarchical  clustering  of  variables  and  the  clustering  of  factor 
scores.  However,  upon  closer  inspection,  the  cluster  not  only  includes  the  same 
conflict  burials,  but  also  assigns  94%  of  the  normative  cases  to  the  same  cluster.  In 
addition,  the  results  varied  greatly  between  hierarchical  clustering  of  the  data  and  k- 
means  clustering. 
In  general,  the  results  tended  to  suggest  an  individual's  status  (civilian  or  military) 
for  most  datasets.  Single  large  clusters  around  zero  distance  are  identified  heavily  in 
the  normative  sites.  Both  methods,  hierarchical  cluster  and  k-means  clustering, 
produced  good  differentiation  of  normative  versus  conflict  burials  using  the  14 
variables;  however,  the  k-means  clustering  relied  heavily  on  the  cause  of  death 
variables  for  determining  cluster  membership.  The  most  accurate  and  clearly 
defined  results  are  those  based  on  between-average  clustering  of  the  14  variables 
because  the  effect  of  outliers  is  reduced  using  the  between-average  method  OBaxter 
1994:  180).  The  k-means  clustering  method  proved  to  be  less  successful  than 
hierarchical  clustering  in  correctly  constructing  clusters,  and  the  hierarchical 
clustering  based  on  factor  scores  was  clearly  the  least  accurate  in  defining  clusters 
120 because  of  the  effect  of  outliers  in  the  data  affecting  the  factor  scores.  Overall,  none 
of  the  methods  applied  to  all  of  the  data  were  able  to  differentiate  burials  beyond  the 
general  normative  versus  conflict  period  burials.  The  next  step  was  to  analyse  only 
conflict  data  in  order  to  test  whether  the  statistical  methods  would  be  able  to  identify 
the  various  conflict  period  burials  without  the  normative  cases  dominating  the  subtle 
distinctions  between  the  conflict  burials. 
5.4.2  ALL  CONFLICT  DATA 
The  Conflict  dataset  consists  of  183  individuals  in  89  graves,  which  included  cases 
ranging  from  the  medieval  period  (1461)  to  modem  times  (1995).  Thirteen  of  the  14 
variables  were  used  because  one  had  zero  variance  (CoD-N).  See  Appendix  F 
Tables  F.  8-14  and  Figures  F.  3-4. 
5.4.2.  a  Factor  Analysis  Results 
Factor  analysis  of  the  13  variables  (see  Appendix  D.  3.7  for  abbreviations  used  to 
identify  variables)  extracted  five  factors  (Table  5.10).  These  components  appeared 
to  be  separated  based  on  the  different  causes  of  death.  For  example,  the  conflict 
causes  of  death  (e.  g.  CoD-CR  and  CoD-EJ)  had  high  loadings  in  Factor  1,  whereas  a 
perceived  normative  cause  of  death  had  a  high  loading  in  Factor  3. 
Component 
1  2  3  4  5 
STATUS 
.  892  -.  164 
CONTAIN  -.  161  . 
675  . 
331 
CODCR  -.  761  -.  102  . 
348  -.  247 
CODEJ 
. 
880  -.  125  -.  158 
. 
226 
CODSID  -.  334  . 
676 
. 
219 
. 
306 
MUT  -.  264  -.  360  . 
293 
. 
688 
MARKER  -.  132  -.  290 
. 
660  -.  188 
CLOTHING 
. 
609 
. 
472 
. 
425 
GG  -.  132  -.  134  -.  128 
. 
480 
BODPOSIT 
. 
689 
. 
385 
. 
127 
MISC 
. 
482  . 
658 
CEIVITYPE  -.  620  . 
418  . 
396 
OBINTNT  1  1  -.  382  . 
714 
. 
150 
. 
205 
Table  5.10  Factor  analysis  component  assignment  for  Conflict  Data 
(correlations  that  are  .1  or  less  are  not  listed) 
121 In  addition,  many  of  the  more  normative  attributes  (e.  g.  CoD-SD  and  CoD-N, 
Clothing,  and  grave  goods)  are  separated  from  other  variables  that  suggest  conflict 
behaviour,  including  'Cause  of  Death-Extra  Judicial'  and  Miscellaneous  Artefacts. 
Three  of  the  factors  represent  the  greatest  amount  of  variance  among  the  burials  and 
represented  49.14%  of  the  variance.  Factor  2  was  comprised  of  variables  with  high 
positive  loadings  for  traditionally  more  normative  behaviour  attributes,  such  as 
container,  normative  body  position  and  normative  cemetery  type  (see  Table  F.  8). 
The  correlation  matrix  scores  indicated  strong  correlations  between  variables 
associated  with  normative  burials  by  having  high  positive  scores  and,  conversely, 
highly  negative  correlations  to  variables  associated  with  non-normative  burials  (see 
Table  F.  10).  The  two  causes  of  death  used  (CoD-CR  and  CoD-EJ)  and  Status 
appeared  to  be  the  dominant  variables  in  the  Conflict  dataset. 
Status  had  a  high  positive  correlation  to  CoD-EJ  and  had  a  high  negative  correlation 
to  CoD-CR.  This  pattern  of  variables  representing  what  would  be  an  expected  cause 
of  death  for  civilians  versus  military  personnel  was  expected.  These  results  are 
consistent  with  correlations  one  would  expect  between  military  versus  civilian  status 
within  the  context  of  burial  characteristics. 
There  were  few  strong  correlations  among  the  variables  in  the  Conflict  datasets; 
however,  those  few  correlations  that  were  present  had  very  strong  positive  and 
negative  scores.  Furthermore,  the  results  were  among  variables  that  would  be 
expected  to  have  high  correlation  values.  However,  the  overall  results  of  the  factor 
analysis  did  not  indicate  a  strong  pattern  among  the  variables  when  all  the  conflict 
datasets  were  applied. 
5.4.2.  b  Hierarchical  Clustering  Results 
There  is  good  structure  recovery  from  the  between-group  method  of  cluster  analysis 
when  testing  the  model  with  all  the  conflict  data.  This  method  differentiated 
between  civilian  and  military  status  in  the  burials  using  13  variables  with  100%  of 
the  normative  cases  placed  in  Cluster  M  and  96%  (27)  of  the  conflict  burials  placed 
in  Cluster  1.  The  one  conflict  burial  assigned  to  Cluster  H  (case  95  from  the  North 
122 Korea  dataset)  was  separated  because  of  the  different  cause  of  death  (CoD-SD)  than 
the  other  conflict  burials  (Table  5.11).  The  dendrogram  (Figure  F.  4)  splits  the 
burials  into  military  and  civilian  components  first.  Then  the  military  cluster  is 
subsequently  divided  into  groups  separated  by  normative  body  positioning, 
normative  cemetery  and  Container,  followed  by  the  presence  of  Commingling.  In 
addition,  three  of  the  four  190'  Century  North  America  (Antietam,  Ox  Hill,  and 
Snake  Hill)  datasets  are  clearly  separated  from  the  other  burials  in  the  greater 
military  based  cluster,  however,  the  cases  from  the  fourth  North  America  dataset 
(Custer)  are  spread  throughout  the  larger  military  cluster  (see  Appendix  H  for 
individual  case  records). 
Cluster  Burial  Type  Case 
Friendly  1,2,4-8,39,41,77 
66%  Friendly 
34%  Hostile 
3,9-32,37,38,40,42-49,51-73,75,76,78-103,106,108,109,112, 
116-118,134-154,183 
ER  Hostile  33-36,50,74,104,105,107,110,111,113-115,119-133, 
Table  5.11  Cluster  assignment  for  Conflict  Data 
Cluster  Variable(s) 
I  Military  Status,  NormCemtery 
H  Military  Status,  CoD-CR,  Mutilation,  Clothing,  Misc.  Artefacts 
Ell  I 
Civilian  Status,  CoD-EJ,  Mutilation,  Clothing,  Misc.  Artefacts, 
NormCemtery 
Table  5.12  Variables  represented  in  cluster  assigrunent  for  Conflict  Data 
There  were  a  minority  of  cases  within  Clusters  H  and  III  that  had  characteristics  not 
listed  in  Table  5.12  because  only  a  small  number  of  cases  had  such  attributes.  For 
example,  three  cases  from  the  Benegiles  site  (5%  of  Cluster  M)  and  14  cases  (12%) 
of  Cluster  III  (all  from  the  Custer  site)  had  Marker  as  a  characteristic;  likewise  only 
ten  cases  (eight  cases  from  the  Spain  data  and  two  from  the  Croatia  data)  in  Cluster 
E[I  (17.5%)  and  34  (291/o)  in  Cluster  H  (a  majority  from  the  Antietam,  Snake  I-Ell  and 
Ox  I-Ell  sites;  five  from  North  Korea,  one  from  Croatia,  and  three  cases  from 
Towton)  had  BodyPosition  as  a  characteristic. 
In  addition  to  clustering  burials  based  on  the  13  variables,  factor  scores  were 
calculated  for  all  the  burials.  These  results  were  then  processed  using  cluster 
analysis.  The  clustering  based  on  factor  scores  was  quite  different  from  clustering 
based  on  the  13  variables,  unlike  the  analysis  of  the  factor  scores  for  'All  Data',  the 
123 results  for  'Conflict  Data'  were  not  good.  This  clustering  method  performed  poorly 
based  on  identifying  between  civilian  and  military  status.  All  of  the  burials  (181) 
barring  2  cases  (1%)  were  assigned  to  Cluster  L  with  those  two  cases  being  assigned 
to  Clusters  I[[  and  III  (from  North  Korea  and  Towton,  respectively).  CoD-SD  and 
the  presence  of  grave  goods  influenced  cluster  membership  at  this  stage  (see  Tables 
S.  13  and  5.14).  The  method  appeared  to  be  heavily  influenced  by  outliers. 
CluSter  Case 
I_  1-94,96-182 
11  95 
111  183 
Table  5.13  Cluster  assignment  for  factor  scores  for  Conflict  Data 
Cluster  Outlying  Variable(s) 
I[[  Cause  of  Death  -  Sickness/Disease 
m  Grave  Goods 
Table  5.14  Variable(s)  of  outlying  cases  represented  in  cluster  assigmnent 
for  factor  scores  for  Conflict  Data 
5.4.2.  c  K-means  Clustering  Results 
The  k-means  clustering  method  was  set  to  assign  three  clusters,  representing  two  of 
the  model's  three  conflict  burial  types,  friendly,  hostile,  and  normative,  using  13  of 
the  14  variables.  Conflict  neutral  burials  were  not  selected  to  be  separated  at  this 
stage  because  many  of  the  attributes  are  similar  to  the  other  conflict  burials  and  as 
such,  would  not  be  clearly  separated.  The  clustering  method  performed  poorly  at 
identifying  a  fourth  cluster.  See  Appendix  F  Tables  F.  12-14  for  the  cluster 
assignments  and  the  components  of  each  cluster  obtained. 
The  resulting  clusters  of  the  k-means  analysis  were  similar  to  those  extracted  using 
hierarchical  clustering  (Table  5.15).  The  three'clusters  extracted  included  two  with 
military  status  and  one  civilian  cluster.  K-means  incorrectly  assigned  one  civilian 
(out  of  51  civilian  cases)  to  Cluster  I  and  12  military  cases  (9%  of  all  military  cases) 
to  Cluster  111.  These  cluster  assignments  appear  to  be  based  on  the  cause  of  death 
(CoD-SD  and  CoD-EJ  in  the  cases  of  the  military  cases  in  Cluster  II). 
124 The  variable  Normative  Cemetery  appeared  to  be  an  influential  component  of 
Cluster  III  with  39%  (35  cases)  of  the  members  of  Cluster  M  possessing  that 
attribute;  however,  at  the  same  time,  34%  (30  cases)  of  Cluster  III  were  also 
commingled,  which  is  not  necessarily  normative  behaviour  in  a  normative  cemetery 
setting  of  the  cultures  represented  by  the  datasets. 
Burial 
Cluster  Type  Case 
I  Friendly  30,31,32,48,49,63,68,69,70,71,72,73,89,90,96,116,134-136, 
(military)  138,140-144,148-154 
H  Hostile  33,34,35,36,50,74,95,104,105,107,110,111,113-115,117-133, 
(civilian)  155-182 
68%  Friendly  1-29,37-47,51-62,64-67,75-88,91-,  94,97-103,106,108,109, 
111  32%  Hostile  112,137,139,145-147,183 
Table  5.15  K-means  cluster  assignment  for  All  Conflict  Data 
The  cluster  assignment  defined  three  clearly  separated  clusters  that  did  mirror  the 
burials  based  on  the  types  of  body  treatments,  such  as  Mutilation  and  Commingling, 
among  burials.  However,  k-means  clustering  allowed  one  variable,  such  as  cause  of 
death,  to  dominate  other,  equally  important  variables,  at  the  expense  of  properly 
defined  clusters 
5.4.2.  d  Discussion 
The  testing  of  all  the  Conflict  data  demonstrated  the  broad  patterns  in  conflict  burial 
behaviour.  The  diversity  of  data,  regions,  and  conflict  type  affected  the  clustering  of 
attributes,  with  some  of  the  attributes  becoming  secondary  to  some  dominant 
variables.  The  resulting  clusters  varied  greatly  between  hierarchical  clustering  of 
the  data  and  hierarchical  clustering  of  factor  scores,  whereas  the  results  from 
hierarchical  clustering  and  k-means  clustering  were  quite  similar.  While  the  patterns 
of  cluster  assignment  among  the  methods  are  primarily  the  same,  there  were  some 
minor  differences  between  methods  as  well  as  the  clusters  being  defined  differently. 
In  general,  the  results  tended  to  indicate  an  individual's  status  (civilian  or  military) 
for  most  datasets.  Single  large  clusters  around  zero  distance  are  identified  in  all 
sites.  This  may  indicate  that  there  is  an  overall  similarity  of  the  contextual  aspects 
of  conflict  burial  behaviour  through  the  centuries.  There  appeared  to  be  a  general 
pattern  in  disposal  during  conflict  periods,  depending  on  the  context  (such  as 
125 execution,  during  battle,  or  during  the  cessation  of  hostilities),  but  period  or 
geographic  location  did  not  appear  to  influence  mortuary  behaviour. 
5.4.3  SPAIN  DATA 
The  Spanish  data  consists  of  68  cases,  34  from  four  conflict  sites  from  the  Spanish 
Civil  War  (193  6-193  9),  and  34  cases  representing  normative  burials  from  northern 
Spain  and  the  Basque  region  from  the  early  2&  century.  Ten  of  the  14  variables 
(see  Appendix  D.  3.7  for  abbreviations  used  to  identify  variables)  were  used  because 
four  had  zero  variance  (status,  CoD-CR,  Clothing,  and  Obscuration).  See  Appendix 
F  Tables  F.  15-21  and  Figures  F.  5-6. 
The  four  graves  from  the  four  conflict  period  sites  are  mass  graves  located  in  non- 
descript  areas,  such  as  in  the  woods,  the  side  of  the  road,  in  a  vacant  field  (the  one 
difference  being  the  Benegiles  grave,  which  was  a  mass  grave  in  a  cemetery).  All  of 
the  remains  appeared  to  be  unceremoniously  placed  in  the  grave,  in  all  manner  of 
directions  and  often  commingled.  There  was  evidence  of  executions  having  taken 
place  at  the  site  of  the  graves  based  on  the  presence  of  spent  cartridge  casings  and 
bullets  in  and  around  the  graves.  Furthermore,  the  graves  were  comprised  of  male 
and  female  civilians,  some  as  young  as  16  and  others  as  old  as  68  years  of  age. 
Some  of  the  individuals  were  buried  in  medical  uniforms  (there  were  nurses  and  one 
doctor)  indicating  a  hasty  burial.  Apart  from  the  mass  grave  in  the  Benegiles 
cemetery,  the  other  graves  did  not  have  any  normative  ritual  markers  present,  such 
as  containers,  grave  goods  or  markers.  It  would  appear  that  from  the  body  treatment 
and  general  lack  of  ritual  markers  that  the  graves  were  hasty  hostile  burials  during 
open  hostilities. 
5.4.3.  a  Factor  Analysis  Results 
Factor  analysis  extracted  two  factors  that  appeared  to  separate  the  two  types  of 
f  natural'  causes  of  death  and  grave  goods  from  all  the  other  variables,  including 
'Cause  of  Death-Extra  Judicial'  (Table  5.16).  In  addition,  the  high  negative  and 
positive  loadings  in  Factor  I  suggest  mutually  exclusive  types  of  behaviour.  These 
results  are  consistent  with  correlations  one  would  expect  between  conflict  versus 
126 normative  burial  characteristics.  Factor  I  represented  45.92%  of  the  variance  (see 
Table  F.  15). 
Com  nent 
1  2 
CONTAIN 
.  894 
CODEJ  -.  881 
CODSID 
.  429  .  748 
CODN 
.  513  -.  651 
MUT  -.  394 
MARKER 
. 
789 
GG 
. 
169 
. 
621 
BODPOSIT 
. 
847 
misc  -.  747 
ICEMTYPE  1  . 
936  1 
Table  5.16  Factor  analysis  component  assignment  for  Spain  Data 
.  (correlations  that  are  .1  or  less  are  not  listed) 
The  correlation  matrix  (see  Table  F.  17)  indicates  high  positive  correlation  scores  for 
Container  to  Marker  and  Body  Position.  Conversely,  CoD-EJ  and  Misc.  Artefacts 
have  high  negative  correlation  scores  suggesting  that  a  normative  container  would 
not  be  associated  with  either  that  type  of  cause  of  death  or  the  presence  of 
miscellaneous  artefacts.  This  pattern  extends  to  the  other  variables  as  well,  such  as 
BodyPosition,  which  has  a  high  negative  correlation  to  Mscellaneous  Artefacts,  but 
a  high  positive  correlation  to  Marker. 
5.4.3.  b  Hierarchical  Clustering  Results 
The  results  from  the  between-group  cluster  analysis  demonstrate  a  good  structure, 
differentiating  between  normative  and  conflict  burials  using  10  of  the  14  variables. 
The  dendrograrn  (Figure  F.  6)  illustrates  the  major  division  between  the  two  major 
types  of  burials.  There  is  also  grouping  within  the  two  major  clusters  representing, 
most  distinctly,  the  smaller  conflict  burial  (Benegiles)  from  the  other  conflict 
burials.  The  Benegiles  site  contains  some  aspects  found  in  normative  burials  (i.  e. 
Marker,  Grave  goods,  within  a  cemetery)  (Table  5.18),  hence  placement  closer  to 
the  larger,  normative  cluster,  but  still  within  the  conflict  cluster  (see  Appendix  H  for 
individual  case  records).  The  cluster  membership  (Table  5.17)  at  the  three  cluster 
level  was  able  to  separate  these  'Friendly'  burials  from  normative  (Cluster  I)  and 
conflict  (Hostile)  burials  (Cluster  H),  and  the  three  outliers  made-up  Cluster  IH. 
127 Burial 
Cluster  Type  Case 
I  Norm  1,7,8,9,10,11,13,14,15,16,17,18,19,20,21,50,51,52,53,54,55,56 
57,58,59,60,61,62,63,64,65,66,67,68 
II  Hostile  I  2,3,4,5,6,12,25,26,27,28,29,30,31,32,33,34,35,36,37,38,39 
, 
1,42,43,44,45,46,47,48,49 
III  I  Friendly  22,23,24 
Table  5.17  Cluster  assignment  for  Spain  Data 
Cluster  Variable(s) 
I  Civilian  Status,  Container,  CoD-SD,  Cod-N,  Marker, 
Clothing,  BodyPosition,  NorTnCemtery,  Grave  Goods 
II  Civilian  Status,  CoD-EJ,  Mutilation,  Clothing,  Misc.  Artefacts 
1111 
Civilian  Status,  CoD-EJ,  Mutilation,  Clothing,  Misc.  Artefacts, 
Marker,  NormCemtery,  Grave  Goods 
Table  5.18  Variables  represented  in  cluster  assignment  for  Spain  Data 
In  addition  to  clustering  burials  based  on  10  of  the  14  variables,  factor  scores  were 
calculated  for  all  the  burials.  These  results  were  then  processed  using  cluster 
analysis.  The  clustering  based  on  factor  scores  were  markedly  different  from 
clustering  based  on  the  10  variables.  In  addition,  this  clustering  method  performed 
poorly  based  on  identifying  normative  versus  conflict  burials.  With  68%  of  the 
normative  cases  (23)  and  100%  of  the  conflict  cases  creating  Cluster  IEI,  with  the 
remaining  32%  of  normative  cases  being  assigned  to  Clusters  I  and  IL  cluster 
membership  was  influenced  by  CoD-SD  and  the  presence  of  grave  goods  (see 
Tables  5.19-5.20). 
Cluster 
Burial 
Type  Case 
I  Norm  I- 
1[[  2,3,4,5,6,12,22-68 
III  Norm  9,10,11,15,16,17,18,19,20,21 
Table  5.19  Cluster  assigmnent  for  factor  scores  for  Spain  Data 
Cluster  Outlying  Variable(s) 
I  Cause  of  Death  -:  -  Sickness/Disease,  Gmve  Goods 
III  Cause  of  Death  -  Sickness/Disease 
Table  5.20  Variable(s)  of  outlying  cases  represented  in  cluster  assigmnent  for 
factor  scores  for  Spain  Data 
128 The  clustering  result's  based  on  factor  scores  suggest  a  structure  based  on  cause  of 
death  variables.  In  contrast,  clusters  based  on  the  10  variables  focused  membership 
on  the  ritual  markers  (i.  e.  Marker,  grave  goods,  and  Miscellaneous  Artefacts). 
5.4.3.  c  K-means  Clustering  Results 
The  k-means  clustering  method  was  set  to  assign  three  clusters,  representing 
normative,  conflict  fliendly  and  conflict  hostile  burials  using  10  of  the  14  variables. 
Conflict  neutral  burials  were  not  selected  to  be  separated  at  this  stage  because  many 
of  the  attributes  are  similar  to  those  of  the  other  conflict  burials,  and  as  such,  will  not 
be  clearly  separated  in  addition  to  the  clustering  method  performed  poorly.  See 
Appendix  F  Tables  F.  19-21  for  the  cluster  assignments  and  the  components  of  each 
cluster  obtained. 
The  method  correctly  assigned  100%  of  the  normative  burials  as  one  cluster  (Cluster 
IM.  Conversely,  the  conflict  burials  were  not  identified  as  clearly  (Table  5.21).  Of 
the  34  conflict  burials,  three  sets  of  remains  (9%  of  conflict  burials),  were  within  the 
confines  of  a  cemetery,  had  a  marker,  and  had  grave  goods  present;  however,  24% 
of  the  conflict  burials  were  assigned  Cluster  I  membership.  Moreover,  cluster 
assignment  was  based  on  the  presence  of  Body  Position,  which  was  not  the  case  for 
any  of  the  sets  of  remains. 
Burial 
Cluster  Type  Case 
I  Conflict  2,23,24,28,30,35,41,43 
II  Conflict  3,4,5,6,12,22,25,26,27229,31,32,33,34,36,37,38,39, 
40,42,44,45,46,47,48,49 
1,7,8,9,10,11,13,14,15,16,17,18,19,20,21250,51252,53, 
III  Nonn  54,55,5657,58,59,60,61,62,63,64,65,66,67,68 
Table  5.21  K-means  cluster  assigmuent  for  Spain  Data 
Furthermore,  it  appears  that  when  one  variable  is  removed,  for  example 
commingling  (which  can  be  suggested  as  being  aberrant  behaviour,  therefore 
redundant  when  the  variable  BodyPosition  is  used),  another  single  variable 
determines  which  cluster  a  burial  is  assigned.  For  example,  the  variable  Marker 
determined  that  three  conflict  burials  should  be  clustered  in  the  'Normative'  cluster 
based  on  the  presence  of  the  marker  to  exclusion  of  the  other  variables. 
129 5.4.3.  d  Discussion 
Both  clustering  methods  using  10  of  the  14  variables  produced  good  differentiation 
of  normative  versus  conflict  burials,  though  basing  the  clusters  on  different 
variables.  The  clusters  that  emerge  are  primarily  based  on  cause  of  death.  The 
clusters  based  on  factor  scores,  however,  are  badly  skewed  by  the  II  (16%  of  total) 
cases  of  a  different  cause  of  death.  The  most  accurate  and  clearly  defined  results  are 
those  based  on  between-average  clustering  of  the  10  variables.  This  allowed  a  more 
general  cluster  to  emerge,  not  a  more-specialised  cluster  to  be  extracted;  and  it  is  this 
general  identification  that  is  the  desired  result.  Hierarchical  clustering  of  the  Spain 
data  based  on  the  variables  was  the  only  method  to  separate  the  burials  according  to 
the  burial  model;  it  identified  the  three  friendly  burials  from  the  other  burial  types. 
5.4.4  KOREA  DATA 
The  Korea  data  consists  of  83  cases,  28  burials  from  22  different  locations  from  the 
Korean  War  (1950-1953),  28  cases  of  normative  burials  from  South  Korea  and  27 
normative  burials  from  Yankton,  South  Dakota,  both  from  the  mid-20'h  century,  are 
indicative  of  the  normative  behaviour  of  two  of  the  primary  cultures  involved  in  the 
conflict  represented  by  the  conflict  data.  The  Korean  and  American  burials  illustrate 
how  one  can  tell  the  difference,  statistically,  between  conflict  burials  of  conflict  and 
normative  burials.  Twelve  of  the  14  variables  (see  Appendix  D.  3.7  for  abbreviations 
used  to  identify  variables)  were  used  because  two  had  zero  variance  (CoD-EJ  and 
Mutilation).  See  Appendix  F  Tables  F.  22-28  and  Figures  F.  7-8. 
Eighteen  of  the  28  graves  from  the  conflict  sites  are  single  graves  located  in  non- 
descript  areas,  such  as  in  the  woods,  the  side  of  the  road,  or  in  a  vacant  field.  The 
remaining  ten  graves  are  secondary  burials.  All  of  the  remains  appeared  to  be 
unceremoniously  placed  in  the  grave,  in  all  manners  of  directions  and  in  the  case  of 
multiple  interments,  commingled.  Many  of  the  burials  had  been  disturbed,  or  were 
secondary  burials  and  most  were  in  varying  degrees  of  disarticulation.  There  was 
evidence  that  death  had  taken  place  in  or around  the  site  of  the  primary  graves  from 
the  presence  of  spent  cartridge  casings  and  bullets  in  and  around  the  graves  and 
other  military  paraphernalia.  Furthermore,  the  graves  were  comprised  of  male 
130 military  personnel.  One  grave  (case  1)  did  have  some  ritual  markers  present 
including  a  container  and  a  marker.  However,  the  other  27  graves  did  not  have  any 
normative  ritual  markers  present,  such  as  containers,  grave  goods  or  markers.  It 
would  appear  that  from  the  body  treatment  and  general  lack  of  ritual  markers  that 
the  graves  were  hasty  burials  during  open  hostilities. 
5.4.4.  a  Factor  Analysis  Results 
Factor  analysis  of  the  12  variables  extracted  three  factors.  Two  factors  represent  the 
greatest  amount  of  variance  among  the  burials  (Table  5.22).  Status,  Container,  and 
normative  cemetery  type  had  high  positive  loadings  in  Factor  I  and  represented 
48.94%  of  the  variance.  The  third  factor  comprised  of  characteristics  with 
moderately  high  factor  loadings  for  grave  goods  and  Clothing,  representing 
secondary  variation,  which  accounted  for  an  additional  8.7%  variance  (see  Table 
F.  22). 
Component 
1  2  3 
STATUS 
. 
980 
CONTAIN 
. 
863 
CODCR  -.  957  -.  101 
CODSD 
. 
235 
. 
796  -.  289 
CODN 
. 
462  -.  584 
MARKER 
. 
745 
CLOTHING 
. 
500 
. 
383 
. 
432 
GG 
. 
245 
. 
116 
. 
813 
BODPOSIT 
. 
822  -.  147 
MISC  -.  596 
. 
276 
. 
192 
CEMTYPE 
. 
980 
OBINTNT  -.  359 
. 
325  -.  188 
Table  5.22  Factor  analysis  component  assigrunent  for  Korea  Data 
(correlations  that  are  .I  or  less  are  not  listed) 
The  correlation  matrix  (Table  F.  24)  indicates  high  positive  correlation  scores  for 
Container  to  Status,  Cemetery  Type,  Marker,  and  BodyPosition.  Status  also  had  a 
high  negative  correlation  to  CoD-CR.  This  pattern  of  variables  representing 
normative  behaviour  with  high  negative  correlations  to  variables  representing  non- 
normative  behaviour  extends  to  the  other  variables  as  well,  such  as  Cemetery  Type, 
which  has  a  high  negative  correlation  to  Miscellaneous  Artefacts,  but  a  high  positive 
131 correlation  to  nonnative,  body  positioning.  All  of  these  results  are  consistent  with 
correlations  one  would  expect  between  conflict  versus  normative  burial 
characteristics. 
5.4.4.  b  Hierarchical  Clustering  Results 
There  is  good  structure  development  from  the  between-group  method  of  cluster 
analysis.  The  dendrogram  (Figure  F.  8)  splits  the  burials  into  conflict  and  normative 
components  first.  These  two  clusters  are  subsequently  divided  into  groups  defined 
by  body  position,  followed  by  the  presence  of  miscellaneous  artefacts.  The  cluster 
membership  (Table  5.23)  at  the  three-cluster  level  separates  the  conflict  burials 
(Cluster  1)  from  the  normative  burials  (Cluster  III),  with  the  remaining  case  making- 
up  Cluster  H.  This  method  perfectly  differentiated  between  normative  and  conflict 
burials  using  12  variables  with  100%  of  the  nonnative  cases  placed  in  one  cluster 
(M)  and  96%  (27)  of  the  conflict  burials  placed  in  Cluster  I.  The  one  conflict  burial, 
which  alone  makes  Cluster  A  was  separated  because  of  the  different  cause  of  death 
(CoD-SD)  from  the  other  conflict  burials  (see  Table  5.24  for  variables)  (see 
Appendix  H  for  individual  case  records). 
Cluster 
Burial 
Type  Case 
I-  Conflict  1-8,10-28 
li  Hostile  9 
in  Nonn  29-83 
Table  5.23  Cluster  assignment  for  Korea  Data 
Cluster  Variable(s) 
I  Military  Status,  CoD-CR,  Misc.  Artefacts,  Obscuration 
Clothing 
II  Military  tatus,  CoD-SD 
III 
Civilian  Status,  CoD-N,  Clothing,  Container,  BodyPosition, 
NormCerntery,  Marker,  Grave  Goods 
Table  5.24  Variables  represented  in  cluster  assigiunent  for  Korea  Data 
Hierarchical  clustering  based  on  factor  scores  was  also  performed.  The  clustering 
based  on  factor  scores  not  only  differed  greatly  from  clustering  based  on  the  12 
variables,  but  this  clustering  method  had  very  poor  results  separating  normative 
versus  conflict  burials,  with  mixed  cluster  assignments  among  the  normative  burials. 
Twenty-seven  of  the  conflict  burials  (96%)  and  69%  of  the  normative  cases  (38) 
132 were  assigned  to  Cluster  I.  Cluster  H  was  comprised  of  one  conflict  burial  and  ten 
(18%)  normative  burials  with  the  remaining  13%  of  normative  cases  being  assigned 
to  Cluster  IH  (Table  5.25).  Cluster  membership  was  influenced  by  CoD-SD  (Cluster 
II)  and  CoD-N  (Cluster  M)  (Table  5.26). 
Cluster 
Burial 
Type  Case 
1,  -8,10-29,30,32-39,43,44,46,47,48,49,51,54,55,56,57,58,59, 
1  60,61,63,65,66,67,69,71,73,74,75,76,77,78,80,81,82,83 
H  Norm  9,31,38,42,45,50,52,64,70,72,79 
]ER  Norm  29,35,40,41,53,62,68 
Table  5.25  Cluster  assigiunent  for  factor  scores  for  Korea  Data 
Cluster  Outlying  Variable(s) 
I  Cause  of  Death  -  Sickness/Disease 
Hi  Cause  of  Death  -  Natural 
Table  5.26  Variable(s)  of  outlying  cases  represented  in  cluster  assigntrient 
for  factor  scores  for  Korea  Data 
These  clustering  results  using  factor  scores  suggest  a  structure  based  on  cause  of 
death  variables.  In  contrast,  clusters  based  on  the  12  variables  focused  on  body 
treatment  (i.  e.  normative  body  positioning). 
5.4.4.  c  K-means  Clustering  Results 
The  k-means  clustering  method  was  set  to  assign  three  clusters,  representing 
normative,  conflict  friendly  and  conflict  hostile  burials  using  12  of  the  14  variables. 
Conflict  neutral  burials  were  not  selected  to  be  separated  at  this  stage  because  many 
of  the  attributes  are  similar  to  the  other  conflict  burials,  and  as  such,  will  not  be 
clearly  separated;  furthermore,  the  clustering  method  performed  poorly  at  the  four- 
cluster  level.  See  Tables  F.  26-28  for  the  cluster  assignments  and  the  components  of 
each  cluster  obtained. 
Burial 
Cluster  Type  Case 
I  Norm  32,37,41,43,44,51,54,55,56,59,65,74,75,76,80,81,82,83 
1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20, 
11  on  ict  1  123,24,2 
7,28 
29,30,31,33,34,35,36,38,39,40,42,45,46,47,48,49,50,52,53, 
L 
111  Norm  57,58,60,61,62,63,64,66,67,68,69,70,71,72,73,77,78,79 
Table  5.27  K-means  cluster  assigrunent  for  Korea  Data 
133 The  method  correctly  assigned  100%  of  the  conflict  burials  as  one  cluster.  K-means 
further  separated  normative  burials  into  two  clusters  based  on  the  presence  of  a 
marker  (Table  5.27).  The  cluster  assignment  defined  three  clearly  separated  clusters 
that  did  mirror  the  burials  based  on  the  presence  or  absence  of  ritual  markers  among 
normative  burials. 
5.4.4.  d  Discussion 
There  was  little  difference  in  the  results  produced  by  hierarchical  clustering  and  k- 
means  clustering  of  the  12  variables,  both  performing  well.  The  dataset  was  made 
up  of  easily  differentiated  cases  between  conflict  and  normative  burials,  and  the  test 
results  corresponded  with  the  types  of  burials  that  comprised  the  data;  however, 
there  some  differences  in  the  burial  types  (e.  g.  neutral  and  friendly  burials)  from  the 
conflict  data  that  none  of  the  statistical  techniques  identified. 
5.4.5  BALKANS  DATA 
The  Balkans  dataset  consists  of  119  cases,  31  from  two  conflict  sites  (one  Croatian 
and  one  Bosnian),  from  the  conflict  in  the  Former  Yugoslavia  (1991-1995).  The 
normative  burials  are  comprised  of  88  burials  representing  the  three  major  culture 
groups  of  the  region  (Serbian,  Croatian,  and  Bosniak)  from  the  mid-  to  late  20th 
century.  All  of  the  14  variables  were  used  (see  Appendix  D.  3.7  for  abbreviations 
used  to  identify  variables).  See  Appendix  F  Tables  F.  29-35  and  Figures  F.  9-10. 
The  12  graves  ftom  the  two  conflict  period  sites  are  graves  located  in  non-descript 
areas,  such  as  in  the  woods,  the  side  of  the  road,  or  in  a  vacant  field.  All  of  the 
remains  appeared  to  be  unceremoniously  placed  in  the  grave,  in  all  manner  of 
directions  and  often  commýingled.  There  was  evidence  of  executions  having  taken 
place  at  the  site  of  some  of  the  graves  from  the  presence  of  spent  cartridge  casings 
and  bullets  in  and  around  the  graves  and  as  well  as  physical  restraints.  In  addition, 
the  graves  were  comprised  of  male  and  female  civilians  as  well  as  male  military 
personnel,  some  as  young  as  25  and  others  as  old  as  60  years  of  age.  The  graves  did 
not  have  any  normative  ritual  markers  present,  such  as  containers,  grave  goods,  or 
134 markers.  It  would  appear  that  from  the  body  treatment  and  general  lack  of  ritual 
markers  that  the  graves  were  hostile  burials  during  open  hostilities. 
5.4.5.  a  Factor  Analysis  Results 
The  factor  analysis  results  for  the  Balkans  data  were  similar  to  that  of  the  results 
from  both  the  Spanish  and  Korean  datasets,  with  the  same  type  of  correlations 
identified.  Factor  analysis  extracted  four  factors,  which  appeared  to  separate  many 
of  the  normative  attributes  (e.  g.  CoD-SD  and  CoD-N,  Clothing,  and  grave  goods) 
from  other  variables  that  suggest  conflict  behaviour,  including  'Cause  of  Death- 
Extra  Judicial'  and  Miscellaneous  Artefacts  (see  Table  5.28).  Factor  I  represented 
41.35%  of  the  variance  (See  Table  F.  29).  In  addition,  the  high  negative  and  positive 
loadings  in  Factor  I  suggest  mutually  exclusive  types  of  behaviour,  normative 
versus  conflict. 
Com  nent 
1  2  3  4 
STATUS 
.  676  -.  326  .  468 
CONTAIN 
.  967 
CODCR  -.  467  .  315  -.  490 
CODEJ  -.  794  -.  188  .  428 
CODSID 
.  249  -.  617  -.  400 
CODN 
.  494  .  522  .  248 
MUT  -.  700 
. 
321  -.  434 
. 
345 
MARKER 
. 
617 
. 
309 
CLOTHING  -.  435 
. 
459 
. 
341 
GG 
.  276  . 
539 
.  280 
BODPOSIT 
.  896 
.  215 
misc  -.  929  -.  188 
CEIVITYPE 
. 
650 
. 
294  -.  577 
OBINTNT  -.  126 
. 
220 
.  936 
Table  5.28  Factor  analysis  component  assignment  for  Balkans  Data 
(correlations  that  are  .I  or  less  are  not  listed) 
The  correlation  matrix  (Table  F.  3  1)  indicates  high  positive  correlation  scores  for 
Container  to  Marker,  Body  Position,  and  cemetery  type.  Conversely,  CoD-EJ,  CoD- 
CR,  Mutilation,  and  Miscellaneous  Artefacts  have  high  negative  scores  suggesting 
that  a  normative  container  would  not  be  associated  with  either  that  type  of  cause  of 
death  or  the  presence  of  miscellaneous  artefacts.  This  pattern  extends  to  the  other 
variables  as  well.  For  example,  BodyPosition,  which  has  a  high  negative  correlation 
135 to  CoD-EJ  and  Miscellaneous  Artefacts,  has  a  high  positive  correlation  to  Marker. 
Again,  these  results  correspond  with  relationships  one  would  expect  between 
conflict  and  normative  burial  characteristics. 
5.4.5.  b  Hierarchical  Clustering  Results 
Similar  to  the  Spanish  results,  the  results  from  the  between-group  cluster  analysis 
demonstrate  a  good  structure,  differentiating  between  normative  and  conflict  burials 
using  all  14  variables.  The  dendrogram  (Figure  F.  10)  illustrates  the  major  division 
between  the  two  broad  types  of  burials  (conflict  and  normative)  based  on  cause  of 
death.  The  distances  between  cases  within  the  normative  cluster  are  not  as  far  as  the 
distance  in  which  the  conflict  cases  are  combined  because  the  normative  cases  are 
similar,  whereas,  with  the  conflict  cases  there  are  some  major  variations  (see 
Appendix  H  for  individual  case  records).  The  conflict  cluster  was  subsequently 
divided  into  groups  separated  by  CoD-EJ  versus  CoD-CR,  followed  by  the  body 
position  variable  (see  Table  5.30).  The  cluster  membership  (Table  5.29)  at  the 
three-cluster  level  separates  the  normative  burials  from  the  conflict  burials,  which  in 
turn,  are  separated  by  country,  Bosnia  and  Croatia  (Clusters  I  and  If  respectively). 
Consequently,  hierarchical  clustering  was  able  to  separate  the  'Neutral'  burials  from 
normative  and  Conflict  Hostile  burials  based  on  Status  and  cause  of  death. 
Cluster 
Burial 
Type  Case 
I  Neutral  1,2,3,4,5,6,7,8,9,10,11,12 
II  Hostile  13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29 
In  Norm  30-119 
Table  5.29  Cluster  assignment  for  Balkans  Data 
Cluster  Variable(s) 
I  Military  Status,  CoD  CR,  Misc.  Artefacts,  Clothing,  Mutilation 
H  Civilian  Status,  CoD-EJ,  Misc.  Artefacts,  Clothing 
11111  1 
Civilian  Status,  CoD-N,  CoD-SD,  Clothing,  Container, 
BodyPosition,  NormCcmtery,  Marker,  Grave  Goods 
Table  5.30  Variables  represented  in  cluster  assignment  for  Balkans  Data 
The  hierarchical  clustering  based  on  factor  scores  differed  greatly  from  clustering 
based  on  the  14  variables.  This  clustering  method  had  very  poor  results  separating 
normative  versus  conflict  burials,  with  mixed  cluster  assignments  among  the  conflict 
136 burials.  The  dominant  variable  was  cause  of  death  in  determining  cluster 
assignment  (Table  5.32).  Fifteen  of  the  conflict  burials  (58%)  make-up  Cluster  I 
Cluster  II  was  comprised  of  13  conflict  burials  (42%)  and  100%  of  the  normative 
cases  (88).  The  remaining  conflict  burial  (case  29  from  the  Croatia  site)  alone  was 
assigned  to  Cluster  III  (Table  5.3  1). 
Cluster 
Burial 
Type  Case 
I  -  1,2,3,4,5,6,7,8,9,10,11,12,14,15,16 
111 
1 
13,17-28,30-119 
In  Hostile  129 
Table  5.31  Cluster  assignment  for  factor  scores  for  Balkans  Data 
Cluster  Outlying  Variable(s) 
I  Military  Status,  CoD-Combat  Related 
ul  Obscuration 
Table  5.32  Variable(s)  of  outlying  cases  represented  in  cluster  assigmnent 
for  factor  scores  for  Balkans  Data 
5.4.5.  c  K-means  Clustering  Results 
Using  all  of  the  14  variables,  the  k-means  clustering  method  was  set  to  assign  three 
clusters,  because  the  clustering  method  performed  poorly  when  identifying  the 
fourth  burial  type.  Therefore,  a  forth  burial  type  was  not  selected  to  be  separated  at 
this  stage  because  many  of  the  attributes  are  similar  to  the  othqr  conflict  burials,  as 
such,  not  properly  separating  the  burials  (Table  5.33).  See  Tables  F.  33-35  for  the 
cluster  assignments  and  the  components  of  each  cluster  obtained. 
Burial 
Cluster  Type  Case 
I  Conflict  1-31 
33,34,41,43,45,52,57,59,61,63,65,67,68,73,75,76,77,85,89,94,97,98,99, 
H  Nonn  10  1,102,103,104,105,106,107,108,109,110,111,112,117 
32,35,36,37,38,39,40,42,44,46,47,48,49,50,51,53,54,55,56,58,60,62,64,66, 
Norm  69,70,71,72,74,78,79,80,81,82,83,84,86,87,88,90,91,92,93,95,96,100,102, 
in  103,106,107,109,113,114,115,116,118,119 
Table  5.33  K-means  cluster  assignment  for  Balkans  Data 
As  with  the  Korean  results,  the  method  correctly  assigned  100%  of  the  conflict 
burials  as  one  cluster.  K-means  further  separated  normative  burials  into  two  clusters 
137 based  on  the  presence  of  a  grave  marker.  The  cluster  assignment  defined  three 
clearly  separated  clusters  based  on  the  presence  or  absence  of  ritual  markers  among 
normative  burials.  Consequently,  k-means  allowed  one  variable  to  dominate  other, 
equally  important  variables,  at  the  expense  of  properly  defined  clusters.  Overall,  the 
k-means  clustering  was  not  able  to  identify  the  different  conflict  burials  (neutral  and 
hostile)  present. 
5.4.5.  d  Discussion 
Both  clustering  methods  using  the  14  variables  produced  differentiation  of 
normative  versus  conflict  burials,  though  the  foundation  variables  of  the  clusters 
were  different  (status  and  cause  of  death).  The  clusters  that  emerge  are  primarily 
based  on  cause  of  death.  The  factor  score  based  hierarchical  clustering  results  are 
badly  skewed  by  the  separation  of  one  site  (Bosnia),  10%  of  total  burials,  from  the 
other  cases  (one  conflict  and  three  normative  sites).  This  separation  was  based  on  a 
different  cause  of  death.  The  most  accurate,  and  clearly  defined,  results  are  those 
based  on  between-average  clustering  of  the  14  variables;  it  was  the  only  method 
when  testing  the  Balkans  data  to  separate  the  burials  according  to  the  burial  model 
by  separating  the  neutral  burials  from  the  other  burial  types. 
5.4.6  19111  CENTuRy  NoRTHAmERicA  (Snake  Hill,  Antietam,  Ox  Hill,  and 
Little  Big  Horn) 
The  data  representing  19th  century  North  American  consists  of  91  cases,  of  which  52 
are  from  four  conflict  sites  from  conflicts  in  North  America  (1812,1861-64,1876). 
The  remaining  34  cases  represent  normative  burials  and  are  from  a  Methodist 
cemetery  in  Ontario  from  the  early  to  mid-I  9th  century.  Twelve  of  the  14  variables 
(see  Appendix  D.  3.7  for  abbreviations  used  to  identify  variables)  were  used  because 
two  had  zero  variance  (CoD-EJ  and  Obscuration).  See  Appendix  F  Tables  F.  3642 
and  Figures  F.  I  1-  12. 
The  52  graves  from  the  four  conflict  period  sites  are  single  graves  located  in  a 
vacant  field  (the  two  American  Civil  War  sites  and  the  Little  Big  Horn  site)  or  on 
the  grounds  of  a  military  fort  (Snake  I-Ell  site).  All  of  the  remains  appear  to  be 
carefully  placed  in  the  grave.  This  pattern  of  behaviour  does  not  include  the  cases 
138 from  the  Little  Big  Hom  site,  which  were  of  elements  left  behind  during  reburial 
periods,  and  as  such,  were  in  all  manner  of  directions  and  often  disarticulated. 
Furthermore,  primarily  in  the  case  of  the  Little  Big  Horn  burials,  there  was  evidence 
of  hostilities  having  taken  place  at  the  site  of  the  graves  from  the  presence  of  spent 
cartridge  casings  and  bullets  in  and  around  the  graves.  It  would  appear  that  from  the 
presence  of  body  treatment  and  containers,  and  in  some  cases  markers,  that  the 
graves  were  fiiendly  burials  behind  the  front  lines  or  after  the  cessation  of  hostilities. 
5.4.6.  a  Factor  Analysis  Results 
Factor  analysis  extracted  three  factors,  which  appeared  to  separate  the  two  types  of 
(normative'  causes  of  death  and  grave  goods  from  all  the  other  variables.  A  second 
factor  comprised  of  characteristics  representing  normative  behaviour  (Table  5.34). 
In  addition,  the  high  negative  and  positive  loadings  in  Factor  I  suggest  mutually 
exclusive  types  of  behaviour  and  it  represented  41.43%  of  the  variance  (see  Table 
F.  36). 
Component 
1  2  3 
STATUS 
. 
890  -.  302 
CONTAIN 
. 
891  -.  102 
CODCR  -.  906 
. 
213 
CODSD 
. 
520  -.  320 
. 
385 
CODN 
. 
191  -.  823 
MUT  -.  556 
MARKER  -.  589  -.  595 
CLOTHING  -.  581 
. 
542 
. 
144 
GG 
.  193 
.  476 
BODPOSIT 
.  558 
. 
599 
misc  -.  718  -.  149 
CEIVITYPE 
.  633  . 
598 
-1  Table  5.34  Factor  analysis  component  assignment  for  19'h  Cenft"  Data 
(correlations  that  are.  I  or  less  are  not  listed) 
The  correlation  matrix  (Table  F.  38)  had  similar  results  to  the  Korea  data  results. 
The  matrix  indicates  high  positive  correlation  scores  for  Container  to  Status, 
Cemetery  Type,  and  Body  Position.  Status  was  highly  correlated  to  the  different 
causes  of  death,  be  it  a  high  positive  score  to  CoD-SD,  or  a  negative  score  to  CoD- 
CK  However,  some  characteristics  that  traditionally  may  not  be  associated  with 
normative  burials,  (such  as  high  negative  correlations  between  Container  and 
139 Miscellaneous  Artefacts)  do  appear  in  2%  of  the  burials.  These  results  are 
consistent  with  correlations  one  would  expect  between  normative  and  conflict  burial 
characteristics. 
5.4.6.  b  Hierarchical  Clustering  Results 
The  results  from  the  between-groups  method  cluster  analysis  demonstrate  a  good 
structure,  differentiating  between  normative  and  conflict  burials  using  12  variables. 
The  dendrogram  (Figure  F.  12)  illustrates  the  general  division  between  the  two  broad 
categories  of  burials  (conflict  and  normative).  However,  there  is  a  small  cluster 
within  the  larger  'normative'  cluster  comprised  of  three  conflict  burials  (Ox  Hill) 
and  five  normative  burials.  This  smaller  cluster  is  at  the  point  Where  the  'normative' 
cluster  and  the  'conflict'  cluster  meet.  The  three  Ox  Hill  (cases  47,48,  and  50)  (see 
Appendix  H  for  individual  case  records)  burials  do  not  have  an  assigned  cause  of 
death  hence  placement  closer  to  the  larger,  normative  cluster,  but  still  close  to  the 
conflict  cluster.  The  cluster  membership  at  the  three-cluster  level  separates  these 
same  three  burials  from  conflict  (Cluster  I)  and  normative  burials  (Cluster  IH)  (see 
Tables  5.35  and  5.36).  Additionally,  there  is  the  anomaly  of  Cluster  A  which  is 
comprised  of  only  one  case  (case  6  from  the  Custer  dataset).  This  case  did  not  have 
evidence  of  clothing,  a  marker,  or  miscellaneous  artefacts;  in  fact,  the  only 
characteristic  it  possessed  was  CoD-CPL 
Cluster 
Burial 
Type  Case 
I  Friendly  1,2,3,4,5,7-46,49,51,52 
H  Friendly  6 
M  Norm  47,48,50,53-91 
Table  5.35  Cluster  assignment  for  19'h  Century  North  America  Data 
Cluster  Variable(s) 
I  Military  Status,  CoD-CR,  Marker,  Mutilation,  Misc.  Artcfacts, 
Clothing 
H  Military  Status,  CoD-CR 
Civilian  Status,  CoD-SD,  Clothing,  Container,  BodyPosition, 
NorrnCemtery 
I 
Table  5.36  Variables  represented  in  cluster  assignment 
for  19'h  Century  North  America  Data 
140 In  addition  to  clustering  burials  based  on  the  12  variables,  factor  scores  were 
calculated  for  all  the  burials.  These  results  were  then  processed  using  cluster 
analysis.  The  clustering  based  on  factor  scores  was  quite  different  from  clustering 
based  on  the  12  variables.  Furthermore,  this  clustering  method  performed  very 
poorly  based  on  identifying  normative  versus  conflict  burials.  All  of  the  52  conflict 
burials  and  87%  of  the  normative  cases  (34)  were  assigned  to  Cluster  L  with  the 
remaining  13%  of  normative  cases  being  assigned  to  Clusters  II  and  III  CoD-N  and 
the  presence  of  grave  goods  influenced  cluster  membership  at  this  stage  (see  Tables 
5.37  and  5.38). 
Cluster 
Burial 
Type  Case 
I  Friendly  1-52,55,56,57,59-79,81,82,83,84,85,86,87,88,90,91 
II  Norm  53,58,80 
In  Norm  54,89 
Table  5.37  Cluster  assignment  for  factor  scores  for  19'h  Century  North  America  Data 
Cluster  Outlying  Variable(s) 
il  Cause  of  Death  -  Natuml 
1111  Grave  Goods 
Table  5.38  Variable(s)  of  outl3Lng  cases  represented  in  cluster  assignment 
for  factor  scores  for  19  Century  North  America  Data 
Furthennore,  this  clustering  based  on  factor  scores  focused  on  the  differences  in  the 
normative  burials,  whereas  the  clustering  of  the  12  variables  singled  out  the 
differences  in  the  conflict  burials.  These  results  clustering  using  factor  scores 
suggest  a  structure  based  on  cause  of  death  variables.  In  contrast,  clusters  based  on 
the  12  variables  focused  membership  on  the  ritual  markers  (i.  e.  Marker,  grave 
goods,  and  Miscellaneous  Artefacts). 
5.4.6.  c  K-means  Clustering  Results 
Again,  the  k-means  clustering  method  was  set  to  assign  three  clusters,  representing 
normative,  conflict  friendly  and  conflict  hostile  burials  using  12  of  the  14  variables. 
Conflict  neutral  burials  were  not  selected  to  be  separated  at  this  stage  because  many 
of  the  attributes  are  similar  to  the  other  conflict  burials,  as  such,  will  not  be  clearly 
separated.  As  with  the  other  k-means  clustering  at  the  four-cluster  lever,  the  method 
141 performed  poorly.  See  Appendix  F  Tables  F.  40-42  for  the  cluster  assignments  and 
the  components  of  each  cluster  obtained. 
Cluster 
Burial 
Type  Case 
I  Norm  53-91 
H  Friendly  20-52 
in  I  Friendly  1  1-19 
Table  5.39  K-means  cluster  assignment  for  19P'  Century  North  America  Data 
The  method  correctly  assigned  100%  of  the  normative  burials  to  one  cluster.  K- 
means  had  similar  results  for  correctly  separating  the  conflict  burials  with  3%  of  the 
conflict  burials  incorrectly  assigned  (Table  5.39).  The  three  burials  did  not  have  an 
identifiable  cause  of  death.  While  the  cluster  assignment  defined  three  clearly 
separated  clusters  that  did  mirror  the  burials,  the  characteristics  used  to  define  the 
clusters  were  themselves,  not  close  to  what  was  actually  present  in  the  burial. 
Moreover,  cluster  assignment  was  based  on  the  presence  of  the  cause  of  death 
variable  (which  was  not  always  identified)  at  the  expense  of  three  other  variables 
(Status,  Mscellaneous  Artefacts,  and  Cemetery  Type).  Consequently,  k-means 
allowed  one  variable  to  dominate  other,  equally  important  variables,  at  the  expense 
of  properly  defined  clusters. 
5.4.6.  d  Discussion 
Both  clustering  methods  using  the  12  variables  produced  good  differentiation  of 
normative  versus  conflict  burials,  though  basing  the  clusters  on  different  variables. 
The  clusters  that  emerge  are  primarily  based  on  status  or  the  cause  of  death.  The 
factor  score  based  clusters  are  badly  skewed  by  the  three  (3%  of  total)  cases 
assigned  a  different  cause  of  death  and  the  two  (2%  of  total)  cases  based  on  the 
presence  of  grave  goods.  The  most  accurate,  and  clearly  defined,  results  are  those 
based  on  between-average  clustering  of  the  12  variables.  However,  since  all  of  the 
conflict  burials  were  'Friendly',  all  of  the  methods  would  undoubtedly  identify  them 
as  such. 
142 5.4.7  AUDiEvAL  ENGLAND  DATA 
The  Medieval  England  data  consists  of  73  burials,  38  from  the  Towton  conflict  site. 
Thirty-five  burials  from  the  church  and  Priory  of  St  Andrew,  Fishergate,  York  from 
the  early  to  mid-15th  century  are  used  as  the  comparative  normative  burials.  There 
was  a  small  amount  of  variation  among  the  variables;  this  meant  that  fewer  variables 
were  used  to  test  the  burials.  Only  ten  of  the  14  variables  were  used  because  four 
variables  had  zero  variance  (CoD-SD,  CoD-EJ,  Clothing,  and  Obscuration).  See 
Appendix  F  Tables  F.  43  48  and  Figures  F.  13  -14. 
The  mass  grave  from  the  conflict  period  site  was  located  under  the  foundation  of 
Towton  Hall.  All  of  the  remains  appeared  to  be  unceremoniously  placed  in  the 
grave,  in  all  manner  of  directions  and  often  commingled.  The  grave  did  not  have 
any  normative  ritual  markers  such  as  containers,  grave  goods  or  markers  present.  It 
would  appear  that  from  the  location  of  the  grave  (not  a  normative  location  for 
burial),  body  treatment,  and  general  lack  of  ritual  markers  that  the  graves  were  hasty 
burials  shortly  after  the  cessation  of  hostilities  and/or  death. 
5.4.7.  a  Factor  Analysis  Results 
Factor  analysis  extracted  four  factors  (Table  5.40),  with  two  factors  representing  the 
greatest  amount  of  variance  among  the  burials.  The  variables  Status  and  Cemetery 
Type  had  very  high  positive  loadings  in  Factor  1,  which  represented  37.57%  of  the 
variance  (see  Table  F.  43).  A  second  factor  comprised  of  characteristics  with 
moderately  high  factor  loadings  for  grave  goods  and  Mutilation,  representing 
secondary  variation,  which  accounted  for  an  additional  12.17%  variance. 
Com  ent 
1  2  3  4 
STATUS 
. 946 
CONTAIN 
.  179 
.  104  -.  262  . 
712 
CODCR  -.  808  .  287 
CODN 
. 
179 
.  104  -.  262  -.  712 
MUT  -.  707 
.  426 
MARKER 
.  104  -.  363  . 
766 
GG  -.  164  . 
740 
.  432 
BODPOSIT 
. 
859 
.  397 
misc  -.  191  -.  308 
CEMTYPE  1 
. 913  1 
.  282  1 
.  115  1 
.  000  1 
Table  5.40  Factor  analysis  component  assignment  for  Medieval  Data 
(correlations  that  are  .I  or  less  arc  not  listed) 
143 The  correlation  matrix  (Table  F.  45)  followed  the  pattern  in  correlations  that  were 
evident  from  the  other  sites.  There  were  high  positive  correlation  scores  for  Status 
to  Cemetery  Type  and  BodyPosition,  while  a  having  a  negative  correlation  to  CoD- 
CR  and  mutilation  (see  Appendix  D.  3.7  for  abbreviations  used  to  identify  variables). 
There  is  a  pattern  of  variables  representing  normative  behaviour  with  high  negative 
relationships  to  variables  representing  non-normative  behaviour.  These  results  are 
consistent  with  associations  one  would  expect  between  conflict  versus  normative 
burial  characteristics. 
5.4.7.  b  Hierarchical  Clustering  Results 
The  results  from  the  between-group  method  cluster  analysis  demonstrated  moderate 
success  in  differentiating  between  nonnative  and  conflict  burials  using  ten  variables 
(Table  5.42).  The  dendrogram.  (Figure  F.  14)  broadly  separates  normative  from 
conflict  burials;  however,  there  is  a  small  cluster  of  seven  conflict  burials  within  the 
larger  'normative'  cluster  (see  Appendix  H  for  individual  case  records).  In  addition, 
three  normative  burials,  which  have  some  characteristics  of  conflict  burials  (CoD- 
CR,  Mutilation),  are  placed  in  the  larger  'conflict  cluster'.  The  cluster  membership 
(Table  5.41)  at  the  three-cluster  level  broadly  separates  normative  from  conflict  with 
the  same  seven  conflict  burials  assigned  separate  cluster  membership  (Cluster  II).  In 
addition,  four  normative  burials  (cases  40,71-73)  were  assigned  to  the  conflict 
cluster  (Cluster  I). 
Burial 
Cluster  Type  Case 
I  Conflict  1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,29, 
30,31,32,33,34,35,36,37,38,40,71,72,73 
111  22,23,24,25,26,27,28 
39,  ý0,41,42,43,44,45,46,47,48,49,51,52,53,54,55,56,57,58,59,60, 
III  Nonn  61,62,63,64,65,66,67,68,69,70 
Table  5.41  Cluster  assigmnent  for  Medieval  Data 
Cluster  Variable(s) 
I  Military  Status,  CoD-CR,  Mutilation,  Misc.  Artefacts 
H  Military  Status,  CoD-CR,  Mutilation,  Grave  Goods 
in 
Civilian  Status,  CoD-N,  Container,  BodyPosition, 
NorrnCemtery 
Table  5.42  Variables  represented  in  cluster  assignment  for  Medieval  Data 
144 In  addition  to  clustering  burials  based  on  the  10  variables,  factor  scores  were 
calculated  for  all  the  burials.  These  results  were  then  processed  using  cluster 
analysis.  The  clustering  based  on  factor  scores  was  quite  different  from  clustering 
based  on  the  10  variables.  Again,  this  clustering  method  performed  poorly  based  on 
identifying  normative  versus  conflict  burials.  Three  clusters  were  defined  with 
100%  of  the  conflict  burials  (38)  and  94%  of  the  normative  cases  (33)  assigned  to 
Cluster  L  with  the  two  normative  cases  being  assigned  either  to  Cluster  H  or  III 
(Table  5.43).  The  presence  of  Grave  Goods  or  Container  determined  cluster 
membership  (Table  5.44). 
Burial 
Cluster  Type  Case 
1  1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26, 
27,28,29,30,31,32,33,34,35,36,37,38,39,40,42,43,44,45,46,47,48,49,50, 
2,53,54,55,56,57,59,60,62ý63,64,65,66,67,68,69,70,71,72,73 
Friendly  41 
Friendly  61 
Table  5.43  Cluster  assignment  for  factor  scores  for  Medieval  Data 
ClusLer  Outlying  Variable(s) 
11  Container 
In  Grave  Goods 
Table  5.44  Variable(s)  of  outlying  cases  represented  in  cluster  assignment 
for  factor  scores  for  Medieval  Data 
5.4.7.  c  K-means  Clustering  Results 
As  with  all  the  site  tests,  the  k-means  clustering  method  was  set  to  assign  three 
clusters,  representing  normative,  conflict  friendly  and  conflict  hostile  burials.  Ten 
of  the  14  variables  created  the  three  clusters.  Conflict  neutral  burials  were  not 
selected  to  be  separated  at  this  stage  because  many  of  the  attributes  are  similar  to  the 
other  conflict  burials,  and  as  such,  will  not  be  clearly  separated.  Clustering  burial 
types  at  the  four-cluster  level  did  not  perform  well,  as  with  the  other  datasets.  See 
ppendix  F  Tables  F.  46-48  for  the  cluster  assignments  and  the  components  of  each  rxF 
cluster  obtained. 
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Burial 
Type  Case 
I  -  40ý71X973 
H  Norm  39,41-57,9,  -70 
in  Conflict  1  1-38 
Table  5.45  K-means  cluster  assigmnent  for  Medieval  Data 
The  method  assigned  89%  (31  cases)  of  the  normative  burials  to  Cluster  II  (Table 
5.45).  The  remaining  three  (11%)  normative  burials,  and  one  conflict  burial,  are 
assigned  to  Cluster  I  Three  of  the  four  burials  had  combat  related  cause  of  death, 
with  one  burial  not  having  an  identifiable  reason  for  Cluster  I  assignment.  However, 
two  (5%)  conflict  burials  were  assigned  Cluster  H  membership.  The  remaining  35 
(92%)  of  the  conflict  cases  form  Cluster  ]III.  The  cluster  assignment  defined  three 
clearly  separated  clusters  that  did  miffor  the  burials. 
5.4.7.  d  Discussion 
None  of  the  methods  applied  produced  clear  clustering  of  the  burials.  There  were 
variations  in  the  burials  among  the  normative  burials  that  had  characteristics  similar 
to  conflict  burials  and  as  such,  were  identified  as  conflict  burials.  This  incorrect 
identification  illustrates  a  weakness  in  the  recognition  of  burial  types  because  it  was 
not  able  to  differentiate  some  of  the  smaller  differences  in  a  select  few  normative 
burials  with  conflict  variables.  In  addition,  similar  to  the  results  for  the  Balkans 
burials,  the  factor  results  give  a  better  indication  of  the  relationships  between 
variables. 
5.5  DisCUSSION 
The  first  stage  of  analysis  of  such  a  complex  dataset  was  performed  using  traditional 
multivariate  statistical  methods.  Through  factor,  cluster,  and  k-means  analysis,  it 
became  possible  to  determine  the  facility  of  specific  variables  in  the  analysis;  many 
of  the  extraneous  variables  were  replaced  or  removed  entirely.  These  variables  did 
not  contribute  to  the  overall  definition  or  understanding  of  the  behaviour  of  the 
burial  nor  did  they  exhibit  a  high  level  of  distinction  to  warrant  continued  use. 
146 It  is  important  to  note  here  that  some  of  the  more  specific  variations  in  behaviour, 
those  described  above  as  extraneous)  may  not  contribute  to  an  understanding  of 
burials  within  the  parameters  of  the  burial  model  presented  here,  which  deals  with 
specific  burial  events  at  small  sites.  However,  they  do  have  the  potential  to  be 
analysed  at  sites  with  much  larger  datasets,  such  as  large  cemeteries  or  mass  burials 
or  intra-site  studies  of  burial  sites  across  a  conflict  area. 
Factor  analysis  was  especially  effective  in  identifying  redundant  variables.  It 
indicated  variables  that  were  so  highly  correlated  that  they  represented  the  same 
behaviour.  Additionally,  examination  of  the  factor  analysis  correlation  matrix 
suggests  significant  patterns  in  the  data.  The  Status  correlation  remains  consistent 
for  all  causes  of  death  at  the  site  level  and  at  the  inter-site  level.  There  were  other 
strong  correlations  among  the  variables  at  all  levels  of  analysis;  however,  the 
correlations  that  emerged  were  expected  to  appear,  such  as  high  correlations 
between  Container  and  normal  body  positioning. 
Overall,  the  results  of  the  clustering  techniques  were  generally  encouraging  with 
regards  to  separating  burial  types  at  a  broad  level  (normative  versus  conflict); 
however,  in  identifying  the  conflict  burial  types,  the  results  were  mixed.  The 
agglomerative  hierarchical  clustering  dendrogram  offered  the  most  effective  method 
of  analysing  the  resulting  clusters  and  the  levels  of  similarity  between  cases.  This 
gave  a  clearer  picture  of  the  cases  than  just  cluster  assignments. 
The  results  indicated  that  information  about  burials  could  be  extracted  with  the  three 
methods  employed  (factor,  hierarchical  and  k-means  clustering  analyses).  The  use 
of  the  three  methods  applied  in  this  research  can  therefore  be  considered  useful  as 
analytical  tools  in  any  future  study  of  conflict  burial  sites. 
After  the  refining  of  the  data  to  eliminate  redundant  variables,  they  were  used  to  test 
the  model.  The  model  identified  four  distinct  burial  types  (normative,  fiiendly, 
neutral,  and  hostile).  Most  of  the  more  general  aspects  of  the  burial  characteristics 
of  each  of  the  three  conflict  burial  types  were  quite  similar  across  the  different 
datasets.  The  results  also  suggest  that  there  was  little  variation  in  the  three  conflict 
burial  types  across  different  types  of  conflict,  such  as  civil  war  or  isolated  battles, 
147 within  each  of  the  different  time  periods  that  creates  continuity  in  conflict  burial 
behaviours,  despite  these  differences  in  time  and  place. 
The  results  here  are  typical  of  statistical  studies  of  mortuary  phenomena  with 
qualitative  aspects.  Previous  methods  used  by  other  analysts  in  the  past  expose 
patterns  at  too  coarse  a  resolution  (i.  e.  they  lack  the  detail  needed)  to  determine  what 
one  wants  them  to  determine  and  they  cannot  deal  with  variables  such  as  meaning 
and  intent.  Pader  (1982:  87)  comments  on  this  issue  of  attributing  meaning  and 
suggests  that  "no  statistical  procedure  is  powerful  enough  to  cope  thoroughly  with 
the  problem  of  an  attribute  changing  its  meaning,  depending  upon  the  context". 
Hodson  integrated  qualitative  analysis  and  quantitative  analysis  in  attempting  to 
overcome  the  issue  of  attribute  meaning  (1990:  23),  while  Shepherd  applied  an 
entirely  qualitative  based  approach  to  studying  mortuary  behaviour  (1999:  33). 
McHugh  (1999)  offered  a  multi-dimensional  approach  when  dealing  with 
weaknesses  in  multivariate  techniques  when  applied  to  mortuary  data.  He  applied 
three  methods  of  cluster  analysis  (Ward's,  averaged  Jaccard,  and  monothetic 
divisive)  and  PCA  to  compensate  for  presumed  weaknesses  in  any  of  the  methods, 
to  provide  at  least  one  technique  that  would  produce  informative  results  (McHugh 
1999:  96-97;  106).  Consequently,  different  techniques  might  be  necessary  to 
provide  answers  for  different  questions  of  the  data.  The  mixed  results  from  the 
multivariate  statistics  indicate  that  the  multidimensionality  of  conflict  burial  data 
needs  a  new  methodology  to  explore  the  data.  A  new  methodology  based  on  non- 
linear  perspectives  that  will  accommodate  both  quantitative  and  qualitative 
information. 
148 CHAPTER  6  APPLICATION  AND  RESULTS  OF  THE  SOM 
NEuRAL  NETwoRK 
6.1  INTRODUCTION 
Uncovering  structure  in  data  is  the  aim  of  clustering  methods.  Neural  networks 
offer  a  non-linear  alternative  to  traditional  multivariate  techniques  in  the  study  of 
mortuary  behaviour  by  classifying  both  quantitative  and  qualitative  data  and 
providing  visual  outputs. 
The  SOM  is  a  visually  dependent  method  of  illustrating  the  results  of  the  neural 
network  Here,  it  was  applied  to  three  levels  of  data:  All  Data;  All  Conflict  Data; 
and  individual  sites  (normative  and  conflict  data),  which  are  used  for  classification 
and  to  identify  correlations  between  variables.  The  variables  are  the  same  as  those 
used  in  the  multivariate  techniques  discussed  in  Chapter  5. 
6.2  REVIEW  OF  NEURAL  NETWORK  ANALYsis 
The  main  application  of  the  SOM  in  this  context  was  to  group  similar  cases  into 
clusters  -a  goal  consistent  with  traditional  multivariate  clustering  methods.  The 
primary  interpretive  goal  was  to  test  if  neural  networks  could  identify  the  models' 
burial  types  from  the  variables  that  relate  to  body  treatment. 
As  the  SOM  neural  network  results  are  presented  as  images,  a  description  of  the 
main  components  of  SOM  results,  as  well  as  the  visualisation  and  interpretation 
processes,  follows  in  order  to  explain  how  the  results  were  interpreted  here. 
The  SOM  application  in  MATLAB  automatically  defines  a  map  space  (dimensions) 
based  on  the  input  data.  While  other  SOM  software  allows  the  user  to  define  the 
dimensions  (e.  g.  a2x2  map  creates  a  four  cluster  map),  the  software  used  here 
defines  the  map  space,  and  the  number  of  hexagons  that  make-up  the  map  is 
automatically  based  on  the  input  data.  For  example,  the  Medieval  data  created  a 
map  9x5,  whereas  the  map  dimensions  for  the  Balkans  dataset  is  IIx5,  larger 
dimensions  for  a  larger  amount  of  data.  These  dimensions  determine  not  only  the 
149 number  of  clusters,  but  also  the  distance  between  clusters  derived  by  the  SOM 
(Kiang  2001:  162).  The  data  exploration  tool  presented  in  this  chapter  allows 
visualization  and  analysis  of  mortuary  data.  This  method  can  be  used  for  pattern 
recognition  and  clustering  of  data  without  knowing  the  class  memberships  of  the 
input  data  map  space.  This  not  only  limits  apriori  assumptions  on  the  data,  but  also 
reduces  the  occurrence  of  creating  more  clusters  than  are  actually  represented  in  the 
data  (Simula  et  al.  1999:  88). 
6.2.1  Visualisation 
There  are  several  different  forms  of  visualisation  for  the  three  types  of  analysis: 
cluster  structure,  component  (variable)  correlations,  and  visualisation  of  the  data  on 
a  map.  There  are  also  combinations  of  features  that  can  be  represented  on  one  map. 
The  visualisation  and  interpretation  methods  used  here  are  based  on  Simula  et  al. 
(1999),  Siponen  et  al.  (2001),  Vesanto  (1999,2000),  and  Vesanto  and  Alhoniemi 
(2000).  In  addition  to  the  projection  methods  described  below,  there  are  also  a 
number  of  3-dimensional  methods  and  colour  coding  methods  that  can  be  used  by 
the  SOM. 
U-Matrix 
The  unified  distance  matrix  (u-matrix)  developed  by  Ultsch  (1993)  is  probably  the 
most  commonly  used  component  of  the  SOM.  The  u-matrix  displays  the  structure 
of  the  SOM  by  visualising  the  distances  between  the  weights  of  vectors  (cases)  of 
neighbouring  units.  A  grey-scale  is  used  here  to  demonstrate  the  distance  between 
units,  where  the  lighter  the  colour,  the  smaller  the  relative  distance  and  hence  the 
greater  the  similarity.  A  black  band  of  units  is  developed  when  cases  are  distant  in 
weight,  hence  the  cases  being  very  dissimilar.  The  location  of  cases  within  and  the 
corresponding  make-up  of  the  u-matrix:  are  defined  by  the  values  of  the  component 
planes  (variables). 
Additional  information  can  be  added  on  top  of  the  map  representation.  For  example, 
the  best-matching  unit  (BMU)  can  be  labelled  on  the  u-matrix.  This  technique 
identifies  the  unit  (cases)  that  indicates  the  response  of  each  map  unit.  A  related 
technique  uses  spots  of  different  sizes  to  represent  how  many  cases  (hits)  there  are  - 
the  larger  the  spot  is,  the  larger  the  number  of  hits.  If  the  'hit'  circle  is  smaller  than 
150 the  hexagoný  the  BMU  is  closer  to  the  data  sample  than  to  its  neighbour  (Vesanto 
1999:  118).  This  identification  (highlighting)  of  the  BMU  uses  colour.  Another 
identification  technique  using  colour  identifies  individual,  or  groups,  of  cases  in  the 
u-matrix. 
Component  Planes 
The  aim  of  interpreting  the  component  planes  is  to  identify  which  components  are 
important  to  each  cluster.  Component  plane  (variable)  representation  displays  the 
value  of  each  variable  on  the  map.  A  grey-scale  is  used  to  illustrate  the  component 
value,  where  the  lighter  the  colour  is,  the  smaller  the  relative  component  value 
(Simula  et  al.  1999:  91). 
By  analysing  the  component  planes,  correlations  between  variables  are  visually 
apparent.  Correlations  between  variables  are  represented  as  similar  patterns  in 
positions  of  the  colouring  in  the  component  planes.  Additionally,  the  component 
planes  can  be  reorganised  according  to  the  place  corresponding  to  the  BMU  of  the 
respective  row.  This  produces  a  figure  where  highly  correlated  variables  are 
represented  as  closer  to  each  other,  rather  than  as  the  order  in  which  they  are  listed 
in  the  file  (Alhomieni  2002:  34).  Finally,  combinations  of  selected  components  can 
be  extracted  to  create  a  map  of  the  combined  values.  This  cumulative  visualisation 
can  be  used  to  identify  the  dominant  variables  and  illustrate  how  the  variables  relate 
to  each  other,  as  well  as  the  impact  of  the  combined  planes  on  the  overall  u-matrix. 
One  issue  that  may  be  confusing  is  the  value  of  distance  in  the  u-matrix  and  the 
value  of  each  component  plane.  The  scale  indicated  in  the  u-matrix  describes  the 
distance  between  units,  whereas  the  value  of  the  component  plane  describes  the 
value  of  the  variable's  influence.  For  example,  a  high  value  in  the  u-matrix  means  a 
greater  distance  between  units,  but  a  high  value  in  the  component  plane  means  a 
highly  influential  variable. 
Other  Distance  Matrices 
Distance  between  units  can  also  be  visualised  using  a  marker  size  matrix  (d-matrix). 
As  with  the  u-matrix,  the  distances  of  each  map  unit  are  calculated.  Instead  of  using 
colour  or  shading  to  illustrate  distance  the  markers  vary  in  size  and/or  shape 
151 (Vesanto  1999:  8).  The  larger  the  marker  is,  the  greater  the  similarity  between 
corresponding  units. 
6.3  SELF-ORGANIZING  MAP  ]RESULTS 
The  data  were  tested  in  three  basic  samples:  all  data;  all  conflict  data;  and  individual 
sites.  Site  data  consist  of  conflict  and  normative  data  representing  an  area  of  study 
(for  example,  all  Spanish  data  tested  as  one  site).  The  SOM  method  was  applied  to 
identify  clusters  and  correlations  between  variables.  The  projections  (maps)  created 
by  the  SOM  are  non-linear,  two-dimensional  representations  of  the  topology  of  the 
input  vectors  (cases). 
The  analysis  at  the  intra-site  level,  All  Data  and  All  Conflict  data,  helps  to  identify 
deviations  from  the  norm  and  broad  patterns  common  to  conflict  period  burials. 
This  fits  with  the  aim  of  the  analysis  of  individual  sites,  which  was  to  identify 
regional  or cultural  patterns  in  mortuary  behaviour  as  well  as  to  differentiate 
between  normative  and  conflict  burials.  Furthermore,  analysing  data  at  the  site  level 
helps  to  identify  patterns  common  to  particular  types  of  conflict.  Intra-site  analysis 
also  removes  'noise'  that  may  be  in  the  larger,  more  complex,  dataset 
6.3.1  ALL  DATA 
The  same  data  discussed  in  Chapter  5  make  up  all  the  data  used  with  the  SOK 
which  are  434  cases  that  include  the  conflict  and  normative  cases  ranging  from  the 
medieval  period  (1461)  to  modem  times  (1995).  Of  these  434  cases,  183  individuals 
in  89  graves  comprise  the  conflict  portion  of  the  data,  and  251  individuals  in  single 
graves  are  the  comparative  normative  data'.  All  14  variables  (see  page  159  for 
abbreviations)  were  used  at  this  level  since  none  of  the  variables  had  zero  variance. 
'  Abbreviations  used  as  labels  to  identify  sites 
Ant  Antietam,  Maryland,  USA 
Custer  Little  Big  Hom  Cemetery,  Montana,  USA 
Towton  Towton,  Yorkshire,  UK 
SpnB  Benegiles,  Zamora,  Spain 
SpnV  Vadoncondes,  Burgos,  Spain 
Bosnia  Bosanski  Petrovac,  Bosnia-Herzegovina 
SerbN  Tenkovo,  Serbia 
BosN  Ricica,  Bosnia-Hercegovina 
Skorea  Sam  Jong  Don  Village,  S  Korea 
Prspct  Prospect  Hill,  Ontario,  Canada 
Snake  Snake  Hill,  Fort  Erie,  Ontario 
Ox  Ox  Hill,  Virginia,  USA 
Korea  Kujan,  North  Korea 
Spno  Olmedillo  de  Roa,  Spain 
SpnVil  Villaviciosa,  Asturias,  Spain 
Croat  Pakm6ka.  PoIjana,  Croatia 
CroatN  Slovanski  Sarnac  Croatia 
SpnNrm  Villanueva,  Casýle,  Spain 
Ynktn  Yankton,  SD,  USA 
Fisher  Fishergate,  Yorkshire,  UK 
152 Two  types  of  maps  were  created  to  identify  the  burial  types:  u- and  d-matrix 
clustering  of  the  burial  types  (Figures  6.1  and  6.2);  and  the  values  of  the  component 
(variable)  planes  (Figures  6.5,6.6,6.7,6.8,  and  6.9).  The  first  of  these  maps  define 
clusters  based  on  the  14  variables.  The  distances  (dissimilarity)  between  cases  in 
and  between  clusters  indicate  which  cases  have  the  highest  value  for  the 
corresponding  cluster  and  illustrate  values  (influence)  of  variables  and  correlations 
between  variables.  Additional  maps  with  extracts  of  features  (Figures  6.3  and  6.4) 
are  used  to  highlight  the  distinctions  between  the  cases. 
Figure  6.1  U-matrix  for  All  Data  (visually  defined  clusters  circled) 
U-matrix 
The  unified  distance  matrix  (u-matrix)  is  a  low-level  map  that  illustrates  the  distance 
or  dissimilarity  between  units  (cases)  by  the  use  of  shading.  The  value  bar  to  the 
right  of  the  projection  indicates  the  value  of  the  shading  -  the  lighter  the  colour,  the 
lower  the  distance  score,  and  the  more  similar  the  cases. 
153 The  general  u-matrix  of  the  SOM  of  all  the  data  is  shown  in  Figure  6.1.  The 
clustering  splits  the  SOM  into  two  (roughly  upper  and  lower)  general  parts, 
normative  versus  conflict  burials,  based  on  cemetery  type.  These  two  parts  are  then 
further  divided  into  six  smaller  clusters,  which  identify  subtle  variations  in  both 
normative  and  conflict  burial  behaviour,  as  well  as  singling  out  cases  that  have 
attributes  of  both  general  types  of  burial.  In  addition,  there  are  a  number  of  cases 
that  are  not  members  of  a  cluster.  The  clusters  and  their  descriptions  are  shown  in 
Table  6.1.  See  Appendix  H  for  individual  case  records. 
Cluster  I  corresponds  to  friendly  conflict  burials  with  a  high  degree  of  ritual 
markers.  Antietam  and  Snake  Hill  sites  are  included  in  this  cluster.  The  remaining 
cases  from  these  two  sites  border  Cluster  I  to  the  right  and  below,  demonstrating 
some  degree  of  similarity  to  the  cases  within  the  cluster.  The  cases  from  the  Custer 
and  Korean  sites  are  on  the  border  between  Cluster  I  and  Cluster  2.  In  addition,  two 
cases  frorn  the  normative  Fishergate  site  border  Clusters  1  and  2.  These  two  cases 
contain  some  aspects  found  in  normative  burials  (i.  e.  presence  of  a  Marker  and  grave 
goods,  and  a  location  within  a  cemetery)  and  conflict  burials  (military  status  and 
CoD-CR),  which  therefore  places  them  along  the  border  between  both  normative 
and  conflict  clusters,  indicating  distance  from  neighbouring  cases. 
The  second  cluster  (Cluster  2)  includes  cases  from  the  Towton  site.  The  cases  in 
this  cluster  make  up  a  fiiendly  conflict  burial  with  a  minimum  of  fiiendly 
characteristics.  The  cases  are  divided  based  on  the  presence  of  miscellaneous 
artefacts  being  associated  with  some  of  the  individuals. 
Cluster  3  is  made  up  of  hostile  burials  from  Croatia  and  Spain.  Both  of  these  sites 
are  comprised  of  civilians  killed  extra-judicially  without  any  normative  grave  goods 
or  markers.  In  addition,  the  cases  that  are  represented  in  this  cluster  also  have  a  high 
rate  of  miscellaneous  artefacts.  These  differences  from  the  other  conflict  burials  are 
noted  by  its  distance  or  dissimilarity  as  indicated  by  the  roughly  defined  row  of  very 
dark  cases  between  Cluster  3  and  1. 
Cluster  4  is  comprised  of  normative  cases  from  Prospect  Hill,  Yankton,  and 
Fishergate  that  are  very  similar  to  each  other,  with  a  minimum  changes  in  the 
154 shading.  Cluster  5  is  made  up  of  the  remaining  normative  cases  from  Prospect  Ell 
along  with  the  Serb,  Croat,  Bosnia,  South  Korean,  and  Spanish  normative  burials. 
Most  of  the  cases  in  these  sites  have  examples  of  normative  behaviour  (i.  e.  presence 
of  a  container  and  a  marker  and  normative  body  positioning). 
The  burials  from  the  Ox  I-lilt  dataset  separate  Cluster  I  from  Cluster  5.  These  cases 
contain  some  aspects  found  in  normative  burials  (i.  e.  presence  of  a  container  and 
normative  body  positioning)  and  conflict  burials  (military  status,  CoD-CR,  and 
miscellaneous  artefacts),  which  therefore  places  them  along  the  border  between  both 
normative  and  conflict  clusters,  indicating  similarity,  yet  distance  from  neighbouring 
cases. 
The  sixth  cluster  highlighted  in  the  bottom  right-hand  comer  (Cluster  6)  of  the  u- 
matrix  is  made  up  of  normative  burials  from  Bosnia.  The  cases  are  quite  similar  to 
each  other  with  the  dissimilarity  increasing  to  the  left  from  the  cluster.  This  cluster, 
comprised  of  cases  that  are  clearly  separated  from  the  other  normative  cases,  is 
based  on  the  absence  of  clothing. 
Separating  Cluster  I  from  Cluster  4  is  a  band  of  cases  that  are  distant  (very 
dissimilar)  from  the  clusters  on  either  side  -  as  represented  by  the  solid  black  ravine 
that  separates  very  different  clusters.  There  is  a  second  band  of  cases  acting  as  a 
boundary  between  clusters,  separating  friendly  conflict  burials  (Cluster  1)  from  the 
hostile  burials  of  Cluster  3.  In  addition,  not  only  are  the  cases  within  the  band 
distant  from  the  cases  in  the  cluster,  but  are  rather  dissimilar  from  each  other. 
Cluster 
Burial 
Type  Variable 
1  Friendly  Military  Status,  CoD-CP,  Mutilation,  Marker, 
2  Friendly  Military  Status,  CoD-CR 
3  Hostile  Civilian  Status,  CoD-EJ,  Clothing,  Misc.  Artefacts 
4  Norm  Civilian  Status,  CoD-SD,  CoD-N,  NormCerntery,  Body  Position 
5  Norm 
Civilian  Status,  CoD-SD,  CoD-N,  NonnCemtery,  Grave  Goods,  Clothing, 
Marker,  Body  Position 
6  Norm 
Civilian  Status,  CoD-SD,  CoD-N,  NormCerntery,  Marker,  Container, 
Body  Position 
Table  6.1  Cluster  assignment  for  All  Data.  The  cluster  refcrs  to  areas  marked  on  Figure  6.1 
155 D-matrix 
The  d-matrix  projection  (Figure  6.2)  is  similar  to  the  u-matrix  in  that  it  separates  the 
normative  burials  from  the  conflict  burials;  however,  there  are  fewer  and  smaller 
clusters  than  in  the  u-matrix.  The  map  indicates  that  most  units  belong  to  one  of 
three  clusters,  with  some  cases  (represented  by  the  small  marker  size)  near  the  centre 
separating  Cluster  3  from  the  others. 
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Figum  6.2  Distance  matrix  or  d-matrix  (marker  size)  for  All  Data 
(visually  defined  clusters  circled) 
While  this  low-level  projection  is  clearer  than  the  u-matrix  in  identifying  broad 
patterns  in  conflict  burials,  the  slight  differences  in  some  of  the  burials  is  not  as 
apparent  in  this  map.  In  the  d-matrix,  the  larger  the  marker  size,  the  higher  the 
similarity  to  its  neighbour.  For  example,  the  cases  represented  by  the  markers  that 
separate  Clusters  I  and  2  are  small,  hence  very  distant  (very  dissimilar)  to  the  cases 
in  either  Cluster  I  or  2. 
156 U-matrix  and  BMU 
Analysis  of  one  high-level  map  with  combined  features,  where  the  u-matrix  and  the 
best  matching  unit  (BMU)  properties  were  combined,  resulted  in  a  division  of  the 
burials  into  the  same  three  types  as  above,  e.  g.  normative  cluster,  conflict  cluster, 
and  the  central  (indeterminate)  cluster.  The  size  of  the  coloured  hexagon  is 
proportional  to  the  value  of  the  data  in  the  corresponding  unit.  This  feature 
pinpoints  the  case  that  represents  the  centre  of  each  cluster,  thereby  indicating  the 
ideal  representation  of  the  cluster.  As  well  as  identifying  the  BMU's  for  the  map, 
the  colour  coding  separates  the  different  sites.  Two  maps  with  the  combined 
features  of  the  u-matrix,  BMU,  and  colour  coding  were  created  to  highlight  different 
patterns. 
The  most  obvious  pattern  in  the  first  of  the  u-matrices  (Figure  6.3)  is  the  separation 
of  red  and  green  units,  conflict,  and  normative  burials,  respectively.  There  are  a  few 
burials  that  do  not  fit.  Three  normative  caseS2,  cases  216,217,  and  218  from  the 
Fishergate  dataset  (circled  in  black),  are  clustered  in  the  larger  conflict  cluster. 
These  three  cases  are  soldiers  (status  based  on  age,  sex,  and  associated  artefacts) 
buried  in  a  normative  cemetery;  however,  the  remains  indicate  mutilation  (based  on 
the  multiple  facial  injuries  sustained  and  the  one  instance  of  decapitation),  they  are 
not  placed  in  a  normative  body  position,  and  the  cause  of  death  was  combat  related. 
A  case  from  the  Spanish  Civil  War  (case  161  from  the  Bengilies  site)  is  another 
example  in  Figure  6.3  of  a  burial  exhibiting  characteristics  that  are  not  normally 
associated  with  a  particular  burial  (indicated  by  the  arrow).  While  they  are  civilians 
buried  in  a  multiple  grave  and  the  cause  of  death  was  extra-judicial,  the  location  is  a 
normative  cemetery  with  a  grave  marker  and  grave  goods. 
2  For  the  sake  of  clarity,  the  numbering  system  for  cases  here  is  the  same  as  that  used  for  the 
multivariate  testing  discussed  in  Chapter  5  and  defined  in  Appendix  IL 
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Figure  6.3  U-matrix  and  corresponding  labels  and  colour  coded  BMU's  for  All  Data 
(Green:  Normative;  and  Red:  Conflict) 
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Figure  6.4  U-matrix  and  corresponding  labels  and  colour  coded  BMU's  for  All  Data 
(Blue:  Norm;  Green:  Balkans  and  Spain;  Red:  19'h  Century  North  America,  Korea,  and  Towton) 
158 A  second  u-matrix  (Figure  6.4)  was  made  to  highlight  burials  from  Spain  and  the 
Balkans  in  order  to  focus  on  non-friendly  burials.  The  cases  illustrate  that  the 
clustering  successfully  separated  hostile  from  friendly,  and  fiiendly  from  normative 
burials. 
Component  Planes 
The  component  planes  offer  not  only  a  visual  representation  of  correlations  between 
variables,  but  also  the  value  (influence)  of  each  variable  within  the  overall  map 
structure.  In  this  study,  component  plane  reorganisation  was  used  together  with 
traditional  correlation  analysis.  Figure  6.5  shows  the  component  planes  in  the  order 
in  which  they  were  entered  in  the  test  procedure,  while  in  Figure  6.6,  the  component 
planes  are  reorganised. 
The  first  aspect  of  the  component  planes  projection  (Figure  6.5)  is  the  value  of  each 
variable3.  This  value  corresponds  to  the  shading  of  the  plane  and  value  bar  to  the 
right  of  each  component  plane.  The  numerical  value  indicates  the  influence  of  each 
variable  with  a  maximum  range  for  any  one  variable  between  0  and  1. 
For  example,  in  Figure  6.5  the  shade  of  the  variable  ObInt  (intentional  obscuration) 
is  very  light,  indicating  a  very  low  value  -a  maximum  of  0.1  on  the  value  bar. 
Conversely,  the  variable  CemTyp  is  very  dark  with  over  70%  of  the  plane  having  a 
value  of  1,  thus  indicating  that  there  is  a  high  rate  of  this  variable  as  represented  in 
the  data.  Considered  together,  these  representations  indicate  a  high  number  of 
individuals  in  a  normative  cemetery  and  a  low  number  of  intentional  obscuration.  In 
addition,  the  opposing  shading  pattems  of  the  two  planes  indicate  that  these  two 
variables  would  not  be  present  in  the  same  case.  Furthermore,  a  number  of  the 
neighbours  of  CemTyp  (BodPos,  Contain,  and  Status)  have  similar  shading  pattems 
and  are  located  at  the  bottom  of  the  map  in  Figure  6.6. 
'  Abbreviations  used  as  labels  to  identify  variables 
Status  Status  mut 
Contain  Container  CoD-EJ 
Cloth  Clothing  CoD-CR 
Marker  Marker  CoD-SD 
GG  Grave  Goods  CoD-N 
misc  Nfiscellaneous  Artefacts  CcmTypc 
BodPos  Body  Position  (Norm)  Oblntnt 
Mutilation 
Cause  of  Death-Extra  Judicial 
Cause  of  Death-Combat  Related 
Cause  of  Death-Sickness/Disease 
Cause  of  Death-Natural 
Cemetery  Type  (Norm) 
Intentional  Obscumtion 
159 Figure  6.5  U-matrix  and  component  planes  of  all  variables  for  All  Data 
Figure  6.6  Reorganised  corresponding  component  planes  for  All  Data 
The  other  major  use  of  the  component  planes  visualisation  is  to  identify  correlations. 
The  variables  in  Figure  6.6  form  three  groups.  Normative  characteristics  are 
160 separated  into  two  clusters.  One  normative  variable  cluster  in  the  bottom  of  the  map 
consists  of  Contain  and  BodPos  with  GG  and  Marker  comprising  the  second  group 
in  the  top  left  comer  of  the  map.  The  variables  Misc.  and  ObInt  comprise  another 
variable  cluster.  The  similarity  of  component  planes  in  each  group  indicates  that  the 
variables  are  well  correlated.  The  spatial  positioning  of  each  variable  is  discussed 
below. 
In  analysing  the  component  plane  representation  for  relationships  among  variables, 
patterns  in  shading  emerge.  These  correlations  are  clearly  discernible  in 
corresponding  component  planes  as  similar  configurations  of  sharp  dark  or  light 
areas.  As  represented  in  Figures  6.7  and  6.8,  component  planes  illustrate  the 
connections  and  correlations  between  the  variables. 
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Figure  6.7  U-matrix  and  four  highly  correlated  component  planes  for  All  Data 
Close-ups  of  two  groups  of  highly  correlated  variables  are  shown  in  Figures  6.7  and 
6.8.  Four  variables  that  have  similar  patterns  in  shading  and  values  that  correspond 
to  behaviour  in  normative  cases  are  shown  in  Figure  6.7.  In  addition,  the  shading 
patterns  and  high  values  for  each  variable  correspond  to  the  location  of  the 
161 normative  cases.  The  expected  correlations  of  normative  behaviours  (i.  e.  BodPos, 
CemTyp,  Status,  and  Container  tend  to  go  together)  are  realised. 
The  four  variables  among  the  conflict  cases  that  have  the  strongest  correlations  are 
illustrated  in  Figure  6.8.  These  component  planes  demonstrate  by  the  patterns  in 
shading,  behaviour  opposite  to  those  variables  in  Figure  6.7.  While  that  shading 
may  be  located  in  different  portion  of  the  plane,  the  influence  these  three  variables, 
CoD-CR,  Mut,  and  Misc.,  have  is  very  high.  Again,  the  location  of  the  burials 
within  the  component  planes  confirms  the  role  each  of  these  variables  has  in  how  the 
data  was  clustered.  For  example,  in  the  Misc.  component  plane  in  Figure  6.8  the 
normative  cases  are  at  the  bottom  of  the  plane,  where  the  value  is  zero,  while  the 
conflict  cases  are  dispersed  in  the  areas  where  the  value  is  higher,  again  exhibiting 
expected  correlations  among  variables  and  cases. 
Figure  6.8  U-matrix  and  four  highly  correlated  component  planes  for  All  data 
The  next  step  is  to  study  where  each  of  the  component  planes  (variable)  is  located  on 
the  overall  map  as  proposed  by  Siponen  et  al.  (2001:  4)  and  Laine  (2003:  21).  This 
is  also  done  by  analysing  the  component  planes. 
162 The  location  of  each  of  the  14  component  planes  (variables)  on  the  overall  u-matrix 
map  corresponds  to  where  on  the  resulting  map  the  cases  that  possess  that 
characteristic  are  placed.  Consider  the  SOM  examples  in  Figure  6.9:  the  component 
planes  BodPos  (body  position),  Contain  (normative  container  present),  and  Status 
(civilian)  (numbers  11,13,  and  14,  respectively)  all  occupy  the  lower  part  of  the  u- 
matrix  where  the  normative  cases  that  have  those  characteristics  are  also  located  on 
the  u-matrix. 
This  pattern  in  placement  confirms  the  expected  strong  correlation  between  these 
variables  and  the  normative  cases  that  are  located  in  the  bottom  portion  of  the  u- 
matrix  (as  labelled  in  Figure  6.1).  This  pattern  in  component  plane  placement 
suggests  that  these  three  variables  (ObInt,  Misc.  and  CoD-CR)  would  not  be 
associated  with  the  more  normative  variables  in  the  lower  part  of  the  u-matfix. 
U-matdx 
Figure  6.9  U-matrix  and  corresponding  component  planes  for  All  Data 
6.3.1.  a  Discussion 
The  clustering  of  the  maps  was  based  on  visual  inspection  of  the  u-matrices  and 
component  planes  shown  in  Figures  6.1  to  6.9,  as  well  as  the  interpretation  of  the 
163 distribution  of  component  plane  values.  As  indicated  in  Figure  6.1,  three  clusters 
correspond  to  normative  burials,  two  clusters  represent  fiiendly  conflict  burials,  and 
a  sixth  cluster  consists  of  hostile  burials  with  large  distances  between  map  units  on 
either  side  because  there  is  a  high  degree  of  dissimilarity  between  this  cluster  and 
the  surrounding  clusters. 
The  SOM  method  using  the  14  variables  produced  good  differentiation  of  normative 
versus  conflict  burials,  as  well  as  separating  fiiendly  conflict  from  hostile  conflict 
burials.  The  method  also  clustered  burials  on  degrees  of  friendly  behaviour.  In 
addition,  the  u-matrix  (Figure  6.1)  identified  a  band  of  very  dissimilar  cases,  which 
did  not  follow  a  pattern  of  any  of  the  three  burial  types  that  acted  as  a  boundary 
between  the  normative  and  friendly  cases. 
The  different  projections  used  offered  efficient  ways  to  visualise  data  and  new  ways 
of  extracting  information  from  data.  The  SOM  effectively  illustrates  the  correlations 
between  body  treatment  and  cause  of  death  variables  as  well  as  ritual  markers. 
6.3.2  ALL  CONFLICr  DATA 
The  Conflict  dataset  used  with  the  neural  networks  consists  of  the  same  183 
individuals  in  89  graves,  which  included  cases  ranging  from  the  medieval  period 
(146  1)  to  modem  times  (I  995ý  that  were  used  with  the  traditional  multivariate 
techniques  discussed  in  Chapter  5.  Thirteen  of  the  14  variables  were  used  because 
one  had  zero  variance  (CoD-N).  See  Appendix  D.  3.7  for  abbreviations  used  to 
identify  variables. 
4  Abbreviations  used  as  labels  to  identify  sites 
Ant  Antietain,  Maryland,  USA  Custer 
Ox  Ox  Hill,  Virginia,  USA  Snake 
Towton  Towton,  Yorkshire,  UK  SpnB 
SpnO  Ohnedillo  de  Roa,  Burgos,  Spain  SpnV 
SpnVil  Villaviciosa,  Asturias,  Spain  Bosnia 
Croat  Pakra&a  PoIjana,  Croatia  Korea 
Little  Big  Horn  Cemetery,  Montana,  USA 
Snake  HilL  Fort  Eric,  Ontario,  Canada 
Bencgiles,  Zamora,  Spain 
Vadoncondes,  Burgos,  Spain 
Bosanski  Petrovac,  Bosnia-Herzegovina 
Kujan,  Pyongan-Pukto  Prov.,  N.  Korea  (et  al.  ) 
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Figure  6.10  U-matrix  for  All  Conflict  data  (visually  defined  clusters  circled) 
Two  types  of  maps  were  created  to  identify  the  burial  types:  u-  and  d-matrix 
clustering  of  the  burial  types  (Figures  6.10  and  6.11);  and  the  values  of  the 
component  (variable)  planes  (Figures  6.16,6.17,6.18,  and  6.19).  The  first  of  these 
maps  define  clusters  based  on  13  of  the  14  variables.  Additional  maps  with  extracts 
of  features  (Figures  6.12,6.13,6.14,  and  6.15)  are  used  to  visualise  some  of  the 
more  subtle  distinctions. 
U-matrix 
The  general  u-matrix  of  the  SOM  of  all  the  conflict  data  is  shown  in  Figure  6.10. 
The  clustering  splits  the  SOM  into  two  general  parts  based  on  status.  These  two 
parts  are  then  further  differentiated  to  six  smaller  clusters.  In  addition,  within  the 
Cluster  4,  there  is  a  smaller  sub-cluster.  The  clusters  and  their  descriptions  are 
shown  in  Table  6.2.  See  Appendix  H  for  individual  case  records. 
Cluster  I  corresponds  to  friendly  conflict  burials  with  a  high  number  of  ritual 
markers.  All  of  the  cases  from  the  Ox  Hill  site  and  some  cases  from  the  Antietam 
and  Snake  Hill  sites  are  included.  Furthermore,  the  remaining  cases  from  Antietam 
165 and  Snake  Hill  border  the  cluster  in  all  directions,  demonstrating  some  degree  of 
similarity  to  the  cases  within  the  cluster. 
Cluster  2  includes  cases  from  the  Towton  site,  a  burial  that  has  been  suggested  that  it 
was  fhendly  (Sutherland  2000:  41),  there  is  a  certain  level  of  disrespect  also  present 
in  the  Towton  burial  (Knfisel  and  Boylston  2000:  186).  Cluster  3  also  consists  of 
cases  from  the  Towton  site.  These  two  clusters,  of  equal  size,  got  the  least  number 
of  hits,  meaning  that  these  cases  do  not  posses  many  of  the  attributes  used  to  define 
burials  here.  They  also  correspond  to  one  type  of  burial,  a  ffiendly  conflict  burial 
with  a  minimum  of  friendly  characteristics  or  possibly  a  neutral  burial.  These  cases 
are  divided  based  on  the  presence  of  miscellaneous  artefacts  being  associated  with 
some  of  the  individuals.  The  top  right  comer  consists  of  a  small  area  of  very  light 
coloured  conflict  units;  this  cluster  is  separated  by  some  darker  cases  from  the  other 
conflict  cluster  in  the  top  left  comer. 
Cluster  4,  more  a  roughly  defined  region  separating  Clusters  1,2,  and  3,  from 
Cluster  6,  is  comprised  of  cases  from  Bosnia,  Custer,  Antietam,  Snake  Hill,  and 
Korea  that  are  moderately  similar  to  each  other,  with  some  degree  in  variation  in  the 
shading.  In  addition,  there  is  an  identifiable,  slightly  distant,  sub-cluster  (Cluster 
4A)  comprised  of  burials  from  Korea  that  are  more  uniformly  shaded,  representing 
little  distance  (high  similarity)  between  cases.  The  composition  of  Cluster  4 
indicates  (with  the  exception  of  Cluster  4A)  fiiendly  burials  with  a  minimum  of 
effort,  or possibly  neutral  burials.  The  placement  of  the  sub-cluster  within  the  larger 
friendly  or  neutral  cluster  and  in  proximity  to  the  hostile  Cluster  6,  as  well  as  having 
the  characteristics  listed  in  Table  6.2  indicates  that  Cluster  4A  is  made  up  of  either 
neutral  or  hostile  burials.  The  clusters  of  the  Towton  data  are  separated  from  the 
friendly  burials  by  the  absence  of  ritual  markers  and  separate  fi7om  the  hostile  burials 
by  the  absence  of  miscellaneous  artefacts. 
Cluster  5,  highlighted  at  the  bottom  of  the  u-matrix,  is  made  up  of  hostile  burials 
from  Croatia,  Bosnia,  and  the  four  Spanish  sites.  The  cases  are  quite  similar  to  each 
other  with  the  dissimilarity  increasing  in  either  direction  from  the  centre  of  the 
cluster.  This  cluster,  comprised  of  cases  with  hostile  burial  characteristics,  is  clearly 
separated  from  the  other  conflict  clusters. 
166 Separating  Cluster  4  from  Cluster  5  is  Cluster  6.  This  cluster  is  a  band  of  not  only 
distant  (very  dissimilar)  from  the  clusters  on  either  side  -  as  represented  by  the 
scattered  black  ravine,  but  the  cases  within  the  band  are  rather  dissimilar  from  each 
other.  The  cases  here  do  not  follow  a  consistent  pattern  of  characteristics  of  either 
friendly  or  hostile  burials,  but  contain  all  aspects  (e.  g.  miscellaneous  artefacts, 
container,  marker,  mutilation,  normative  and  non-normative  body  positioning, 
normative  and  non-normative  cemetery).  The  one  characteristic  that  all  the  cases 
share  is  military  status.  This  combination  of  variables  not  only  places  them 
bordering  both  friendly  and  hostile  clusters  and  indicating  distance  from 
neighbouring  cases,  but  creates  a  band  of  neutral  burials. 
D-matrix 
The  d-matrix  results  (Figure  6.11)  again  are  similar  to  the  u-matrix.  It  separates  the 
burials  into  a  number  of  clusters;  however,  there  are  fewer  and  smaller  clusters  than 
in  the  u-matrix.  Most  cases  belong  to  one  of  four  clusters,  with  some  cases 
(represented  by  the  small  marker  size)  near  the  centre  separating  Cluster  3  from  the 
others.  While  this  projection  is  clearer  than  the  u-matrix  in  identifying  broad 
patterns  in  conflict  burials,  the  slight  differences  in  some  of  the  burials  is  not  as 
apparent  in  this  map;  especially  as  Cluster  3  clearly  has  links  to  Cluster  4  in  the 
previous  diagram  and  Cluster  6  is  not  present  here. 
Cluster 
Burial 
Type  Variable(s) 
I  Friendly 
Military  Status,  CoD-CF,  Body  Position,  Misc.  Artefacts,  Clothing, 
Container 
2  Friendly  Military  Status,  CoD-CR,  Mutilation 
31  Friendly  Military  Status,  CoD-CR,  Clothing,  Misc.  Artefacts 
4  Neutral 
Military  Status,  CoD-CR,  Clothing,  Misc.  Artefacts,  Clothing, 
Container,  Marker,  Mutilation 
4A  Neutral  Military  Status,  CoD-CR,  Misc.  Artefacts, 
5  Hostile  Civilian  Status,  CoD-EJ,  Clothing,  Misc.  Artefacts 
F6 
Hostile  Military  Status 
Table  6.2  Cluster  assignment  for  All  Conflict  data. 
The  cluster  refers  to  areas  marked  on  Figure  6.10 
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Figure  6.11  Distance  tnatrix  or  d-matrix  (marker  size)  for  All  Conflict  data 
(visually  defined  clusters  circled) 
U-matrix  and  BMU 
The  u-matrix  and  BMU  map  indicated  the  same  six  clusters  as  in  Figure  6.10.  As 
well  as  identifying  the  BMU's  for  the  map,  the  colour  coding  separates  the  different 
sites.  Several  maps  with  the  combined  features  of  the  u-matrix,  BMU,  and  colour 
coding  were  created  to  highlight  different  patterns. 
The  most  obvious  pattern  in  the  first  of  the  u-matrices  (Figure  6.12)  is  the  separation 
of  red  and  green  units  based  on  status.  This  feature  pinpoints  the  case  that 
represents  the  centre  of  each  cluster,  thereby  indicating  the  ideal  representation  of 
the  cluster.  For  example,  in  Figure  6.12,  case  82,  a  burial  fi7om  the  Towton  site  has  a 
higher  value  (by  virtue  of  the  size  of  the  coloured  hexagon)  than  its  immediate 
friendly  red  neighbours.  This  higher  value  means  that  more  'hits'  occupy  that  map 
unit  -  the  higher  component  plane  values  (the  variable  values)  that  make  up  that 
space.  For  the  Croat  site,  case  115  represents  the  case  with  the  highest  value  of 
component  planes  for  the  hostile  burials. 
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Figure  6.12  U-niatrix  and  corresponding  labels  and  colour  coded  BMU's  for  All  Conflict 
data  (Orcen:  Spain  and  the  Balkansý  and  Red:  Korea,  Towton,  and  19th  Cent.  North  America) 
The  burials  from  Korea,  Spain,  and  the  Balkans  are  highlighted  in  Figure  6.13  in 
order  to  focus  on  non-friendly  burials.  The  cases  labelled  in  Figure  6.13  illustrate 
that  the  clustering  broadly  separated  the  cases  based  on  status  with  the  civilians 
located  at  the  bottom  portion  of  the  map.  There  are  some  exceptions,  such  as  case 
96  from  Korea  (circled  in  white).  This  burial  has  the  CoD-SD,  which  after 
analysling  the  location  of  this  variable  on  the  component  plane  (Figure  6.20) 
accounts  for  this  case  being  separated  from  the  other  Korea  burials.  Another 
exception  is  case  103  from  Bosnia  (circled  in  black).  This  case  has  a  combat  related 
cause  of  death  (CoD-CR)  similar  to  its  neighbouring  units,  yet  by  virtue  of  the  size 
of  the  coloured  hexagon  has  a  lower  value  than  those  immediate  neighbours  that  also 
have  CoD-CR. 
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Figure  6.13  U-matrix  and  corresponding  labels  and  colour  coded  BMU's  for 
All  Conflict  data  (Blue:  Spain,  Green:  the  Balkans;  and  Red:  Korea) 
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Figure  6.14  U-matrix  and  corresponding  labels  and  colour  coded  BMU's  for  All  Conflict 
Data  -  focusing  on  non-friendly  burials  (Blue:  Spain;  Green:  Croatia;  and  Red:  Bosnia) 
The  sites  in  which  extrajudicial  killing  was  the  predominant  cause  of  death  were 
singled  out  in  Figure  6.14.  This  separation  is  not  only  based  on  status,  but  also 
cause  of  death  (CoD-CR  for  the  Bosnia  burials  and  CoD-EJ  for  Croatia  and  Spain 
170 burials).  Nevertheless,  the  cases  from  Bosnia  are  still  located  near  the  bottom  of  the 
map  closer  to  the  hostile  burials,  rather  than  placed  with  other  military  status  cases. 
This  demonstrates  that  the  SOM  properly  identified  a  pattern  within  the  entire 
context  ofthe  burials  rather  than  concentrating  on  just  one  or  two  dominant 
variables. 
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Figure  6.15  U-matrix  and  corresponding  labels  and  colour  coded  BMU's  for  All  Conflict 
Data  -  focusing  on  19"'  Cent.  North  America  (Blue:  Snake  Hill;  Green:  Ox  Hill;  and  Red:  Antietam) 
It  is  interesting  to  note  that  in  Figure  6.15,  three  of  the  four  I  9'h  Century  North 
America  sites  are  clustered  in  the  upper  left  hand  comer  of  the  SOM.  However,  the 
fourth  site,  Custer,  is  in  close  proximity  to  the  right  and  below,  but  the  cases  are 
interspersed  with  the  Korea  data.  This  spread  of  Custer  burials  is because,  while 
they  have  some  aspects  of  friendly  burials,  they  are  not  strong  exemplars  of  that 
burial  type.  Another  feature  to  note  is  the  presence  of  two  colours  in  the  same  unit. 
Where  there  are  two  colours  occupying  the  same  unit,  the  outen-nost  colour 
represents  the  higher  number  of  hits  in  the  two  burial  types  present.  For  example, 
the  Snake  Hill  burials  are  represented  by  the  blue  hexagons,  and  on  two  occasions, 
the  blue  hexagon  has  an  outer  ring  of  a  different  colour,  one  Ox  Hill  (green),  and 
one  Antietam  (red)  burials  that  represent  the  BMU  for  the  unit,  not  just  the  site,  e.  g. 
Snake  Hill.  This  dual  occupation  means  that  in  the  upper  left-hand  comer,  the  Ox 
Hill  case  is  the  BMU  for  the  cluster  because  it  has  more  of  the  characteristics  of  that 
171 cluster;  however,  the  Snake  Hill  case  that  also  shares  the  unit,  has  many  of  those 
shared  characterises,  but  not  as  many  as  the  Ox  Hill  burial. 
Component  Planes 
Component  plane  reorganisation  was  used  together  with  traditional  correlation 
analysis  because  this  method  offers  both  a  visual  representation  of  correlations 
between  variables,  and  the  value  (influence)  of  each  variable  in  the  overall  map 
structure.  Figure  6.16  shows  the  component  planes  in  the  order  in  which  they  were 
entered  in  the  test  procedure,  while  in  Figure  6.17,  the  component  planes  are 
reorgamsed,  illustrating  the  benefit  of  using  this  visualisation  for  identifying 
correlations. 
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Figure  6.16  U-matrix  and  component  planes  of  all  variables  for  All  Conflict  data 
In  Figure  6.16  the  shade  of  the  variable  CoD-SD  (cause  of  death-sickness/disease)  is 
very  light  with  a  small  spread,  indicating  a  very  low  value  -a  maximum  of  0.14  on 
the  value  bar.  Its  position  in  the  bottom  right  hand  comer  of  the  plane  indicates  its 
correspondence  with  other  variables  sharing  similar  values.  Conversely,  the  variable 
CoD-CR  is  very  dark  with  over  65%  of  the  plane  having  a  value  of  1.  In  addition, 
the  location  of  the  higher  value  shading  of  the  two  causes  of  death  are  in  opposition 
172 to  one  another,  suggesting  that  these  two  variables  would  not  be  present  in  the  same 
clusters. 
The  component  planes  and  variable  correlations  for  All  Conflict  data  are  represented 
in  Figures  6.16  and  6.17.  The  shading  (hence  the  burial  cases)  for  cause  of  death- 
extra  judicial  (CoD-EJ)  is  concentrated  in  one  area  near  the  bottom  of  the  plane. 
Similar  distribution  is  noticeable  in  the  variable  representing  the  status  of  an 
individual  (Status).  This  type  of  clustering  can  also  be  noted  on  the  component 
plane  for  miscellaneous  artefacts  (Misc.  ).  Thus,  it  is  suggested  that  those  individuals 
of  civilian  status  tend  to  have  extra-judicial  cause  of  death  (visually,  roughly  25%) 
and  miscellaneous  artefacts  present.  Some  variables  are  highly  correlated  which  is 
recognisable  through  visual  inspection.  One  such  pair  is  normative  body  position 
(BodPos)  and  normative  cemetery  type  (CemTyp). 
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Figure  6.17  Reorganised  corresponding  component  planes  for  All  Conflict  data 
Close-ups  of  two  groups  of  highly  correlated  variables  for  hostile  versus  friendly 
burials  are  shown  in  Figures  6.18  and  6.19  respectively.  Three  variables  that  have 
similar  patterns  in  shading  and  values  that  correspond  to  behaviour  in  hostile  burials 
are  shown  in  Figure  6.18.  It  can  be  noted  that  the  cases  from  the  Bosnian,  Croatian, 
173 and  Spanish  sites,  which  have  CoD-EJ  as  the  dominant  cause  of  death  also  have  a 
high  rate  of  miscellaneous  artefacts  (Nfisc.  )  and  Status  (civilian). 
Four  significant  components  present  in  ffiendly  conflict  burials  are  shown  in  Figure 
6.19.  While  the  rates  of  occurrence  are  not  high  for  Contain  and,  especially,  grave 
goods  (GG),  (0.517  and  0.0453  respectively),  these  two  variables  are  not  only 
correlated  to  each  other,  but  also  to  CemTyp  and  BodPos.  Note  that  the  cases  from 
the  190'  Century  North  America  sites  have  high  rates  of  normative  cemetery  and 
body  position  and  the  presence  of  a  container.  In  addition,  the  shading  patterns  and 
high  values  for  each  variable  correspond  to  the  location  of  these  cases  (as  illustrated 
in  the  BodPos  component  plane  labels).  This  confirms  that  the  ftiendly  burials  that 
posses  a  container  will  be  placed  in  a  normative  body  position  and  located  in  a 
normative  cemetery.  While  the  correlations  presented  in  Figures  6.18  and  6.19  are 
what  are  expected  to  occur  in  hostile  and  ffiendly  burials,  respectively,  these 
representations  show  how  the  system  can  isolate  these  variables  and  combine  them 
in  a  realistic  way. 
Figure  6.18  U-matrix  and  three  highly  con-elated  component  planes  for  All  Conflict  data 
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Figure  6.19  U-matrix  and  four  highly  correlated  component  planes  for  All  Conflict  data 
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Figure  6.20  U-matrix  and  corresponding  component  planes  for  All  Conflict  data 
175 Component  plane  location  is  illustrated  in  Figure  6.20.  The  component  planes  for 
CoD-CR  (cause  of  death-combat  related)  and  Cloth  (clothing)  planes  are  at  the  top 
of  the  map,  indicating  that  the  fiiendly  conflict  burial  cases  they  represent  would 
have  these  attributes.  This  representation  offers  another  method  of  analysing  the 
relationship  between  the  variables  and  the  cases  that  make  up  the  u-matrix. 
6.3.2.  a  Discussion 
The  SOM  method  using  13  of  the  14  variables  produced  very  good  differentiation  of 
the  different  conflict  burial  types,  based  on  clusters  primarily  determined  by  the 
presence  of  ritual  markers  (i.  e.  grave  markers,  grave  goods,  and  miscellaneous 
artefacts  not  normally  associated  with  burials).  The  SOM  also  effectively  illustrated 
correlations  between  the  variables  in  the  different  general  types  of  burial  and  which 
variables  strongly  influence  each  burial  type. 
The  SOM  successfully  separated  friendly  and  hostile  burials,  as  well  as 
differentiating  cases  that  can  be  labelled  as  neutral  based  on  the  burial 
characteristics.  The  method  also  clustered  burials  on  degrees  of  friendly  behaviour. 
In  addition,  the  u-matrix  (Figure  6.10)  identified  a  band  of  very  dissimilar  cases, 
which  did  not  follow  a  pattern  of  any  of  the  three  burial  types  that  acted  as  a 
boundary  between  the  hostile  and  friendly  cases. 
6.3.3  SpAiN  DATA 
As  with  the  Spanish  data  discussed  in  Chapter  5,  the  Spain  data  used  with  the  SOM 
consists  of  the  same  68  cases:  34  from  four  conflict  sites  from  the  Spanish  Civil  War 
(1936-1939)  and  34  cases  representing  normative  burials  from  Northern  Spain  and 
the  Basque  region  from  the  early  20th  century5  (for  more  information,  see  Chapter 
3).  Ten  of  the  14  variables  were  used  because  four  had  zero  variance  (Status,  CoD- 
CR,  Clothing,  and  Obscuration). 
5Abbreviations  used  as  labels  to  identify  sites  and  burial  type 
SpnB  Bcnegiles,  Zamora,  Spain  (Conflict) 
SpnO  Olmedillo  dc  Roa,  Burgos,  Spain  (Conflict) 
SpnV  Vadoncondes,  Burgos,  Spain  (Conflict) 
SpnVil  Villaviciosa,  Asturias,  Spain  (Conflict) 
SpnNrxn  Villanueva,  Castille  y  Leon,  Spain  (Normative) 
176 The  maps  created  from  the  Spanish  data  by  the  SOM  to  identify  burial  types  are  of 
two  types:  u-  and  d-matrix  clustering  of  the  burial  types  (Figures  6.21,6.22,  and 
6.23);  and  the  values  of  the  component  (variable)  planes  (Figures  6.24,6.25,6.26, 
and  6.27).  The  simplest  of  these  maps  define  clusters  based  on  the  10  variables. 
Several  more  complex  maps  add  additional  features,  providing  more  subtlety  to  the 
distinctions. 
U-matrix 
The  u-matrix  (Figure  6.2  1)  roughly  separates  the  normative  burials  at  the  bottom  of 
the  map  from  the  conflict  burials  at  the  top  of  the  map,  with  a  broadly  scattered 
cluster  in  the  centre.  The  normative  cluster  (Cluster  4)  is  uniformly  shaded, 
representing  little  distance  (high  similarity)  between  cases.  Conversely,  the  two 
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Figure  6.21  U-matrix  for  Spain  data  (visually  defined  clusters  circled) 
conflict  clusters  at  the  top  have  varied  distances  in  each  cluster  represented  by  the 
high  level  of  variation  in  the  shades  of  grey.  The  top  right  comer  consists  of  a  small 
area  of  very  light  coloured  conflict  units;  this  cluster  is  separated  by  some  darker 
cases  from  the  other  conflict  cluster  on  the  top  left  comer.  Significantly,  each 
177 conflict  cluster  on  the  top  of  the  map  is  comprised  of  cases  from  different  sites 
within  the  Spain  dataset  (Olmedillo  (Cluster  1)  and  Villaviciosa  (Cluster  2)). 
The  cluster  in  the  centre  (Cluster  3)  is  not  only  distant  (very  dissimilar)  from  the 
clusters  on  either  side,  as  well  as  the  cases  within  the  cluster  are  rather  dissimilar 
from  each  other.  This  cluster  is  made  up  of  normative  cases  and  the  three  cases  from 
the  Benegiles  site  (see  Appendix  H  for  individual  case  records).  The  cases  from 
Benegiles  site  contain  some  aspects  found  in  normative  burials  (i.  e.  presence  of  a 
Marker  and  Grave  goods,  and  a  location  within  a  cemetery),  which  therefore  places 
them  bordering  both  normative  and  conflict  clusters  and  indicating  distance  from 
neighbouring  cases  (see  Table  6.3). 
Cluster 
Burial 
Type  Variable(s) 
1  Hostile  Civilian  Status,  CoD-EJ,  Mutilation,  Misc.  Artefitcts 
2  Hostile  Civilian  Status,  CoD-EJ,  Mutilation,  Misc.  Artefacts 
3  nendly  Civilian  Status,  CoD-EJ,  Marker,  Body  Position,  NormCerntery 
4  Nonn 
Civilian  Status,  CoD-SD,  CoD-N,  Marker,  Grave  Goods,  Body 
Position,  Container,  NormCerntery 
Table  6.3  Cluster  assignment  for  Spain  data.  71e  cluster  refers  to  areas  marked  on  Figure  6.21 
D-matrix 
The  d-matrix  projection  (Figure  6.22)  again  separates  the  normative  burials  from  the 
conflict  burials  with  most  cases  belonging  to  either  general  burial  type  with  some 
cases  in  the  centre,  separating  the  two  clusters.  While  this  projection  is  clearer  than 
the  u-matrix  in  identifying  two  general  burial  types,  some  of  the  more  subtle 
variations  are  lost,  such  as  the  marked  differences  among  the  cases  in  the  centre 
cluster  (which  are  not  as  clearly  defined  here  as  in  the  u-matrix). 
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Figum  6.22  Distance  inatrix  or  d-matrix  (niarker  size)  for  Spain  data 
(visually  defined  clusters  circled) 
U-matrix  and  BMU 
The  combined  u-matrix  and  BMU  results  illustrate  the  separation  of  the  burials  into 
the  same  three  types  as  above,  e.  g.  normative  cluster,  conflict  cluster,  and  a  central 
(indeterminate)  cluster.  In  this  map  (Figure  6.23),  the  size  of  the  coloured  hexagon 
is  proportional  to  the  value  of  the  data  in  the  corresponding  unit.  Where  there  are 
two  colours  occupying  the  same  unit,  the  outermost  colour  represents  the  higher 
number  of  hits  in  the  two  burial  types  present.  There  are  a  number  of  empty  units. 
There  are  also  a  number  of  concentrations  indicating  that  some  burials  are  very 
similar  to  each  other.  By  identifying  the  BMU  for  each  cluster,  this  feature 
pinpoints  the  case  that  represents  the  centre  of  each  cluster.  For  example,  in  Figure 
6.23,  case  1,  a  burial  from  the  Benegiles  site  (identified  by  the  black  circle),  by 
virtue  of  the  size  of  the  coloured  hexagon,  has  a  higher  value  than  its  immediate  red 
neighbour.  This  higher  value  means  that  more  'hits'  occupy  that  map  unit  -  the 
higher  component  plane  values  (the  variable  values)  that  make  up  that  space.  Case 
38  represents  the  unit  with  the  highest  value  in  the  normative  cluster.  In  addition  to 
179 identifying  the  BMUs  for  the  map,  the  colour  coding  separates  the  different  sites. 
The  non-native  cases  are  blue,  while  the  conflict  cases  are  green  and  red 
(Villaviciosa  and  Vadacondes,  Olt-nedillo  and  Benegiles  sites,  respectively). 
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Figure  6.23  U-matrix  and  corresponding  labels  and  colour  coded  BMU's  for  Spain  data 
(BILIC:  Normative,  Green:  Villaviciosa  and  Vadacondes;  and  Red:  Benegiles  and  Olmedillo) 
Component  Planes 
Figure  6.24  shows  the  component  planes  in  the  order  in  which  they  were  entered  in 
the  test  procedure,  while  in  Figure  6.25,  the  component  planes  are  reorganised.  See 
Appendix  D.  3.7  for  abbreviations  used  to  identify  variables. 
In  Figure  6.24  the  shade  of  the  variable  GG  (Grave  Goods)  is  very  light,  indicating  a 
very  low  value  -a  maximum  of  0.139  on  the  value  bar.  Its  position  in  the  bottom 
left  hand  comer  of  the  plane  indicates  its  correspondence  with  other  variables 
sharing  similar  positions.  Conversely,  the  variable  BodPos  is  very  dark  with  over 
60%  of  the  plane  having  a  value  of  I  (note  that  the  value  bar  on  the  u-matrix 
indicates  distance,  whereas  the  value  bar  on  the  component  planes  indicates  the 
180 spread).  Considered  together,  these  representations  indicate  a  high  number  of 
individuals  in  normative  body  positions  and  a  low  number  of  grave  goods  in  this 
particular  dataset.  The  placement  of  shading  for  Contain  and  CoD-EJ  are  at 
opposite  ends  of  their  respective  planes,  indicting  those  cases  with  Contain  or  CoD- 
EJ  would  not  have  the  other.  Other  similar  patterns  in  shading  are  apparent  in 
Figure  6.24,  such  as  CoD-SD  and  Misc.  are  not  characteristics  that  are  likely  to  be 
shared  in  a  burial,  nor  would  GG  be  associated  with  a  burial  with  Misc.  Further 
discussion  on  the  highly  correlated  component  planes  is  below. 
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Figure  6.24  U-matrix  and  component  planes  of  all  variables  for  Spain  data 
The  second  use  of  the  component  planes  visualisation  is  identifying  correlations. 
Correlations  are  indicated  by  a  similarity  in  position  of  different  variables  within  the 
matrix.  The  variables  in  Figure  6.25,  for  example,  form  two  distinct  groups. 
Contain,  CoD-SD,  CoD-N,  Marker,  GG,  BodPos,  and  CemTyp  comprise  one  group, 
while  the  variables  CoD-EJ,  Mut  and  Misc.  comprise  another.  The  similarity  of 
component  planes  in  each  group  indicates  that  the  variables  are  well  correlated. 
What  the  spatial  positioning  of  each  variable  means  is  discussed  below. 
181 The  component  planes  indicate  strong  correlations  for  Container,  BodPos,  CoD-SD, 
and  CemTyp,  with  a  weaker  correlation  to  Marker  (Figure  6.25).  Conversely,  CoD- 
EJ,  Mut,  and  Misc.  Artefacts  occupy  the  opposite  location  in  their  respective 
component  planes  to  that  of  normative  container,  suggesting  that  these  variables 
would  not  be  associated  with  normative  container.  This  pattern  of  opposing  value 
placement  extends  to  the  other  variables  as  well.  It  should  be  noted  that  the  three 
different  causes  of  death  represented  here  possess  different  patterns  in  their 
respective  component  plane;  such  as  CoD-SD  occupies  the  bottom  left-hand  comer 
of  its  plane,  while  CoD-N  is  in  the  bottom  right-hand  comer. 
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--------------------------------------------  Figure  6.25  Reorgartised  corresponding  component  planes  for  Spain  data 
The  three  different  causes  of  death  represented  here  possess  different  patterns  of 
shading  in  their  respective  component  planes.  CoD-SD  occupies  the  bottom  left- 
hand  comer  of  its  plane,  while  CoD-N  is  in  the  bottom  fight-hand  comer,  hence 
indicating  the  cases  that  posses  those  traits  occupy  those  opposing  positions  on  the 
overall  u-matfix  -  where  the  shading  of  the  trait  is,  that  is  where  the  case  that  has 
that  trait  is. 
182 The  component  planes  representation  indicates  strong  correlations  for  presence  of  a 
container,  body  position,  and  cemetery  type,  with  a  weaker  correlation  for  marker. 
Conversely,  CoD-EJ  and  miscellaneous  artefacts  (in  this  instance,  rubbish)  are 
located  in  their  respective  component  planes  opposite  to  the  position  of  the 
normative  container,  indicating  that  extra-judicial  death  and  the  presence  of  rubbish 
do  not  correlate  with  normative  burial  traditions.  This  pattern  in  shading  indicates 
opposing  types  of  behaviour. 
The  u-matrix  of  the  burial  types  map  and  three  of  the  highly  correlated  variables  are 
shown  in  Figure  6.26.  Note  that  the  cases  from  the  Villaviciosa  site  have  a  high 
occurrence  of  miscellaneous  artefacts  and,  conversely,  the  normative  cases  do  not. 
The  burials  with  extensive  mutilation,  for  example,  have  a  correspondingly  high 
prevalence  of  miscellaneous  artefacts. 
Figure  6.26  U-matrix  and  three  highly  correlated  component  planes  for  Spain  data 
Component  plane  placement  on  the  u-matrix  indicates  where  the  cases  that  posses 
that  characteristic  will  be  placed.  The  component  planes  for  Misc.  (miscellaneous 
183 by  the  presence  of  ritual  markers  (i.  e.  grave  markers,  grave  goods,  and 
miscellaneous  artefacts  not  normally  associated  with  burials). 
The  different  projections  used  offer  efficient  ways  to  visualise  data  and  new  ways  of 
extracting  information  from  data.  The  SOM  effectively  represents  correlations 
between  body  treatment  and  cause  of  death  variables  in  the  different  general  types  of 
burial. 
6.3.4  KoREA  DATA 
As  with  the  Korean  data  discussed  in  Chapter  5,  the  Korea  data  used  in  the  SOM 
analysis  consists  of  the  same  83  cases,  28  burials  from  22  different  locations  from 
the  Korean  War  (1950-1953),  28  cases  of  normative  burials  from  South  Korea  and 
27  normative  burials  from  Yank-ton,  South  Dakota,  both  from  the  mid-20th  century 
indicative  of  the  normative  behaviour  of  two  of  the  primary  cultures  involved  in  the 
conflict  represented  by  the  conflict  data6  (for  more  information  see  Chapter  3).  The 
Korean  and  American  burials  illustrate  how  one  can  tell  the  difference,  statistically, 
between  conflict  burials  and  normative  burials.  Twelve  of  the  14  variables  were 
used  because  two  had  zero  variance  (CoD-EJ  and  Mutilation).  See  Appendix  D.  3.7 
for  abbreviations  used  to  identify  variables. 
The  maps  created  from  the  Korean  data  by  the  SOM  to  identify  burial  types  are  of 
two  types:  u-  and  d-matrix  clustering  of  the  burial  types  (Figures  6.28  and  6.29);  and 
the  values  of  the  component  (variable)  planes  (Figures  6.31,6.32,6.33,6.34,  and 
6.35).  The  simplest  of  these  maps  define  clusters  based  on  12  variables.  A  more 
complex  map  was  also  created  (Figure  6.30),  with  additional  features,  providing 
more  subtlety  to  the  distinctions. 
6  Abbreviations  used  as  labels  to  identify  sites 
Korea  Kujmri,  Plyongan-Pukto  Prov.,  North  Korea  (Conflict) 
Skorea  Sam  Jong  Don  Village,  South  Korea  (Nomiative) 
Ynlan  Yankton,  SD,  USA  (Nomiative) 
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Figure  6.28  U-matrix  for  Korea  data  (visually  def-med  clusters  circled) 
U-matrix 
The  u-matrix  (Figure  6.28)  broadly  separates  the  normative  burials  at  the  top  of  the 
map  from  the  conflict  burials  at  the  bottom  of  the  map,  with  a  scattered  band  of 
dissimilar  cases  separating  the  two  broad  types.  The  normative  cluster  (Cluster  1) 
has  a  majority  of  it  uniformly  shaded  representing  little  distance  (high  similarity) 
between  cases,  but  it  does  have  two  sub-clusters.  The  top  right  comer  consists  of  a 
small  area  of  very  light  coloured  normative  units;  this  sub-cluster  is  separated  by 
some  darker  cases  from  the  other  sub-cluster  on  the  top  left  comer.  These  clusters 
are  separated  by  the  presence  of  markers  and  grave  goods  in  Cluster  I  B,  which  can 
indicate  differences  in  the  degree  of  adherence  to  normative  rituals  possibly  caused 
by  different  economic  levels  and  the  extent  to  which  individuals  could  afford  ritual 
markers,  especially  in  the  Yankton  cemetery  (see  Table  6.4  for  descriptions  of  the 
clusters). 
Conversely,  the  conflict  cluster  at  the  bottom  is  comprised  of  varied  distances 
arnong  the  cases  represented  by  the  high  level  of  variation  in  the  shades  of  grey  with 
186 two  distinct  sub-clusters.  The  cluster  in  the  bottom  left  comer  (Cluster  2D)  is  not 
only  distant  (very  dissimilar)  from  the  clusters  on  either  side  -  as  represented  by  the 
scattered  black  ravine,  but  the  cases  within  the  cluster  of  rather  dissimilar  from  each 
other.  This  cluster  is  made  up  of  different  hostile  conflict  cases  from  different  areas 
in  North  Korea.  These  cases  have  a  high  rate  of  miscellaneous  artefacts,  while  the 
cases  in  Cluster  2C  show  signs  of  obscuration.  The  burials  of  these  two  sub-clusters 
share  the  many  of  the  same  characteristics,  but  to  different  levels,  which  therefore 
places  them  within  the  larger  cluster,  but  with  some  grey  cases  between  them 
indicating  distance  (dissimilarity).  The  neutral  cases  are  located  at  the  top  of  Cluster 
2,  represented  by  the  darker  units  that  separate  Clusters  I  and  2.  This  indicates  that 
while  these  cases  are  somewhat  similar  to  the  other  conflict  cases  in  the  sub-clusters 
in  Cluster  2,  they  are  also  distant  from  the  hostile  burials  (see  Appendix  H  for 
individual  case  records). 
Cluster 
Burial 
Type  Variable(s) 
1  Norm  Civilian  Status,  CoD-SD,  CoD-N,  Clothing,  Marker,  Body  Position, 
NonnCemtery,  Grave  Goods 
IA  Norm  Civilian,  CoD-SD,  CoD-N,  Body  Position,  NormCerntery 
113  Nonn 
Civilian,  CoD-SD,  CoD-N,  Clothing,  Body  Position,  NormCemtery, 
Marker,  Grave  Goods 
2  Conflict  Military  Status,  CoD-CR,  Clothing,  Misc.  Artefacts,  ObInt 
2C  Hostile  Military  Status,  CoD-CR,  CoD-EJ,  Clothing,  ObInt 
2D  Hostile  Military  Status,  CoD-CR,  Clothing,  Misc.  Artefacts 
Table6.4  Cluster  assignment  For  Korea  data.  Ite  cluster  refers  to  areas  marked  on  Figure  6.28 
D-matrix 
The  d-matrix  projection  (Figure  6.29)  indicates  that  most  units  belong  to  either 
normative  or conflict  general  burial  type  with  some  cases  in  the  centre,  separating 
the  two  clusters.  Again,  this  projection  is  clearer  than  the  u-matrix  in  identifying 
two  general  burial  types,  but  some  of  the  more  subtle  variations  are  lost,  such  as  the 
subtle  differences  among  the  cases  in  the  conflict  cluster  (which  are  not  as  clearly 
defined  here  as  in  the  u-matrix). 
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Figure  6.29  Distance  matrix or  d-matrix  (marker  size)  for  Korea  data 
(visually  defined  clusters  circled) 
U-matrix  and  BMU 
Three  types  of  burial  are  indicated  in  Figure  6.30.  They  are  two  normative  clusters 
(based  on  the  country  South  Korea,  or  U.  S.  ),  and  one  conflict  cluster.  By  identifying 
the  BMU  for  each  cluster,  this  feature  pinpoints  the  case  that  represents  the  centre  of 
each  cluster.  There  are  several  examples  of  two  types  of  sites  occupying  the  same 
unit  in  the  u-matrix.  For  example,  cases  31  and  78  from  the  normative  South  Korea 
dataset  (identified  by  the  black  circle)  occupying  the  same  unit  in  the  top  left  hand 
comer,  but  case  31  (represented  by  the  outer  green  circle),  is  the  case  that  represents 
the  centre  of  that  cluster,  therefore  the  BMU.  By  virtue  of  the  size  of  the  coloured 
hexagon,  it  has  a  higher  value  than  its  immediate  blue  neighbour.  This  higher  value 
means  that  more  'hits'  occupy  that  map  unit  -  the  higher  component  plane  values 
(the  variable  values)  that  make  up  that  space.  Case  31  represents  the  unit  with  the 
highest  value  in  the  normative  cluster.  Case  4  (from  the  North  Korea  conflict  data) 
in  the  lower  right  hand  comer  represents  the  BMU  for  not  only  the  cases  in  the  2D 
sub-cluster,  but  for  all  of  the  conflict  cases. 
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Figure  6.30  U-niatrix  and  corresponding  labels  and  colour  coded  BMU's  for  Korea 
data  (Blue:  Yankton  (Normative);  Green:  South  Korea  (Nonnative),  and  Red:  Korea) 
Component  Planes 
Figure  6.31  shows  the  component  planes  in  the  order  in  which  they  were  entered  in 
the  test  procedure,  while  in  Figure  6.32,  the  component  planes  are  reorganised. 
In  Figure  6.3  1,  there  are  four  component  planes  (Status,  Contain,  GG,  and  Misc.  ) 
that  have  very  high  scores,  between  0.981  and  1,  and  very  dark  shading  over  70%  of 
their  respective  planes.  This  pattern  in  shading  and  the  high  scores  indicate  that 
these  four  variables  strongly  influenced  the  composition  of  the  clusters.  Conversely, 
the  shade  of  the  variable  CemTyp  is  very  light,  indicating  a  very  low  value  -a 
maximum  of  0.245  on  the  value  bar.  Its  position  in  the  bottom  left-hand  comer  of 
the  plane  indicates  its  correspondence  with  other  variables  sharing  similar  positions, 
such  as  the  variable  BodPos. 
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Figure  6-31  U-matrix  and  component  planes  of  all  variables  for  Korea  data 
Shading  patterns  can  visually  indicate  correlations  and  which  variables  are  unlikely 
to  be  in  the  same  burial.  For  example,  the  shading  for  BodPos  is  the  opposite  to  that 
of  Msc.  In  fact,  there  is  a  minimum of  overlap,  indicating  mutually  exclusive 
behaviour.  This  is  also  illustrated  in  the  shading  patterns  for  the  causes  of  death. 
All  four  causes  occupy  different  locations  in  their  respective  planes. 
The  second  use  of  the  component  planes  visualisation  is  identifying  correlations. 
Correlations  are  indicated  by  a  similarity  in  position  of  different  variables  within  the 
matrix.  The  variables  in  Figure  6.32,  for  example,  form  two  distinct  groups. 
Contain,  Marker,  GG,  Status,  Cloth,  and  Misc.  comprise  one  group,  while  the 
variables  Col)-Cfý  BodPos,  and  CemTyp  comprise  another.  The  similarity  of 
component  planes  in  each  group  indicates  that  the  variables  are  well  correlated. 
Discussed  below  are  eight  highly  correlated  component  planes  corresponding  to 
different  burial  behaviour. 
190 Figure  6.32  Reorganised  corresponding  component  planes  for  Korea  data 
Close-ups  of  two  groups  of  correlated  variables  for  normative  and  conflict  burials 
are  shown  in  Figures  6.33  and  6.34,  respectively.  The  burials  with  GG,  for  example, 
have  a  correspondingly  high  prevalence  of  Markers. 
A  close-up  of  the  five  highly  correlated  normative  variables  is  shown  in  Figure  6.33. 
It  is  interesting  to  note  that  the  ritual  markers  have  very  similar  shading  patterns  and 
almost  identical  values,  thereby  indicating  that  the  burials  with  a  normative 
container  will  have  a  correspondingly  high  prevalence  of  grave  goods.  In  addition, 
the  shading  patterns  and  high  values  for  each  variable  correspond  to  the  location  of 
the  normative  cases  (as  illustrated  in  the  Status  component  plane  labels).  This 
confirms  that  the  normative  burials  posses  the  expected  ritual  markers,  as  well  as  a 
cause  of  death  that  is  considered  normative  (i.  e.  natural). 
191 Figure  6.34  U-matrix  and  three  highly  correlated  component  planes  for  Korea  data 
192 Three  variables  that  have  similar  patterns  in  shading  and  values  indicating  a  low- 
level  relationship  are  shown  in  Figure  6.34.  These  three  variables,  however,  do  not 
follow  the  expected  pattern  of  variables  with  regard  to  types  of  burial.  While  CoD- 
CR  is  consistent  with  conflict  burials,  BodPos  (normative  body  position)  is  not.  It  is 
important  to  note,  however,  that  the  degree  to  which  this  plane  is  shaded  does 
indicate  a  very  low-level  of  overall  influence. 
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Figure  6.35  U-matrix  and  corresponding  component  planes  for  Korea  data 
The  location  of  each  of  the  component  planes  (variables)  on  the  overall  u-matrix 
map  is  illustrated  in  Figure  6.35.  The  component  planes  for  Marker,  GG  (grave 
goods),  and  Cloth  (clothing)  are  at  the  top  of  the  map,  indicating  that  the  normative 
burial  cases  they  represent  would  have  these  attributes. 
6.3.4.  a  Discussion 
As  indicated  in  the  Figure  6.28  u-matrix,  one  large  cluster  corresponds,  with  two 
smaller  sub-clusters,  two  normative  burials,  and  one  large  cluster,  also  vAth  two 
smaller  sub-clusters,  represent  conflict  burials.  The  conflict  cluster  had  moderate 
193 distances  between  map  units  because  there  is  a  high  degree  of  dissimilarity  between 
these  cases. 
The  SOM  method  using  12  of  the  14  variables  produced  good  differentiation  of 
normative  versus  conflict  burials  as  well  as  identifying  varying  degrees  of  agreement 
of  hostile  conflict  burials. 
6.3.5  BALKANs  DATA 
The  Balkans  dataset  used  in  the  neural  networks  analysis  represents  the  same  119 
cases  as  the  Bosnian  and  Croatian  data  tested  by  traditional  multivariate  techniques 
discussed  in  Chapter  5:  31  from  two  conflict  sites  (one  Croatian  and  one  Bosnian) 
from  the  conflict  in  the  Former  Yugoslavia  (1991-1995).  The  normative  burials  are 
comprised  of  88  burials  representing  the  three  major  culture  groups  of  the  region 
(Serbian,  Croatian,  and  Bosniak)  from  the  mid-  to  late  2&  century7.  All  of  the  14 
variables  were  used. 
Again,  two  types  of  maps  were  created  to  identify  the  burial  types:  u-  and  d-matrix 
clustering  of  the  burial  types  (Figures  6.36,6.37,  and  6.38);  and  the  values  of  the 
component  (variable)  planes  (Figures  6.39,6.40,  and  6.43).  The  first  of  these  maps 
define  clusters  based  on  the  14  variables.  Additional  maps  with  extracts  of  features 
(Figures  6.41  and  6.42)  are  used  to  visualise  some  of  the  more  subtle  distinctions. 
U-matrix 
The  u-matrix  of  the  SOM  of  the  Balkans  data  is  shown  in  Figure  6.36.  The 
clustering  nicely  splits  the  SOM  into  two  main  parts,  which  are  of  a  size 
proportionate  to  the  number  of  cases  in  the  respective  types  of  data,  normative  and 
conflict  burials,  with  a  distinct  black  band  of  cases  separating  them.  Further 
examination  of  the  two  broad  burial  types  identifies  three  sub-clusters. 
7  Abbreviations  used  as  labels  to  identify  sites 
Bosnia  BosansId  Petrovac,  Bosnia-Herzegovina  (Conflict) 
Croat  Pakm&a  PoIjana,  Croatia  (Conflict) 
SerbN  Tenkovo,  Serbia  (Normative) 
CroatN  Slovanski  Samac,  Croatia  (Normative) 
BosN  Ricica,  Bosnia-Hercegovina  (Normative) 
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0.0826 
Figure  6.36  U-matfix  for  Balkans  data 
(visually  defined  clusters  circled) 
The  normative  cluster  (Cluster  2)  is  uniformly  shaded,  representing  little  distance 
(high  similarity)  between  cases;  however,  there  is  an  identifiable,  slightly  distant, 
sub-cluster  comprised  of  normative  Bosnia  burials  (see  Appendix  H  for  individual 
case  records).  Conversely,  the  conflict  cluster  and  the  two  sub-clusters  at  the  top 
have  varied  distances  in  each  cluster  represented  by  the  high  level  of  variation  in  the 
shades  of  grey.  The  top  right  comer  consists  of  a  small  area  of  very  light  coloured 
conflict  units;  this  cluster  is  separated  by  some  darker  cases  from  the  other  conflict 
cluster  on  the  top  left  comer. 
Significantly,  each  conflict  cluster  on  the  top  of  the  map  is  comprised  of  cases  from 
different  sites  within  the  Balkans  dataset  (Croat  (Cluster  I  A)  and  Bosnia  (Cluster 
I  B)).  The  two  conflict  sub-clusters  can  be  divided  based  on  status,  while  the 
normative  cluster  has  a  sub-cluster  based  on  the  presence  of  clothing  (see  Table  6.5 
for  descriptions  of  the  clusters).  This  separation  indicates  that  while  there  is  some 
similarity  between  Clusters  IA  and  I  B,  the  behaviours  exhibited  are  distinct  enough 
to  classify  the  cases  as  different. 
195 Cluster 
Burial 
Type  Variable(s) 
1  Hostile  CoD-EJ,  Mutilation,  Clothing,  Misc.  Artefacts 
IA  Hostile  Civilian  Status,  CoD-EJ,  Mutilation,  Clothing,  Misc.  Artefacts 
IB  Neutral  Military  Status,  CoD-EJ,  CoD-CR,  Clothing,  Misc.  Artefacts 
2  Norm 
Civilian  Status,  CoD-SD,  CoD-N,  Clothing,  Marker,  Container,  BWy-- 
Position,  NormCerntery,  Grave  Goods 
2C  Norm 
Civilian  Status,  CoD-SD,  CoD-N,  NormCemtery,  Marker, 
I  Body  Position,  Container 
Table  6.5  Cluster  assignment  for  Balkans  Data.  The  cluster  refers  to  areas  marked  on  Figure  6.36 
D-matrix 
The  general  normative  and  conflict  burial  types  are  clearly  separated  in  the  d-matrix 
projection  (Figure  6.37)  with  some  cases  (represented  by  the  small  marker  size)  near 
the  top  separating  the  two  clusters.  It  also  defines  the  two  conflict  sub-clusters. 
While  this  projection  is  clearer  than  the  u-matrix  in  identifying  two  general  burial 
types,  the  slight  difference  in  the  normative  Bosnia  burials  from  the  other  normative 
burials  is  not  as  apparent  in  this  map. 
D-rndt.  dx  (marker  size) 
Conflict 
\N0  0  O"\  Q*  ? 
D-o 
0  o*  00 
Normative 
ýlo 
Figure  637  Distance  matrix  or  d-matrix  (marker  size)  for  Balkans  data 
(visually  defined  clusters  circled) 
196 I 
U-matrix  and  BMU 
The  u-matrix,  with  coloured  BMU's,  isolates  the  same  three  burial  types  as  above, 
e.  g.  normative  cluster  and  the  two  conflict  sub-clusters.  In  this  map  (Figure  6.38), 
there  are  a  number  of  empty  units,  especially  among  the  normative  cases.  This 
highlighting  feature  pinpoints  the  case  that  represents  the  centre  of  each  cluster, 
thereby  indicating  the  ideal  representation  of  the  cluster.  For  example,  in  Figure 
6.38,  case  2,  a  burial  from  the  Bosnia  site  (by  virtue  of  the  size  of  the  coloured 
hexagon)  has  a  higher  value  than  its  immediate  red  neighbour.  This  higher  value 
means  that  more  'hits'  occupy  that  map  unit  -  the  higher  component  plane  values 
(the  variable  values)  that  make  up  that  space.  For  the  Croat  site,  case  13  represents 
the  case  with  the  highest  value  of  component  planes.  Cases  36,60,  and  137 
represent  the  units  with  the  highest  value  in  the  normative  cluster  (Serb  non-n,  Croat 
norm,  and  Bosniak  norm,  respectively). 
As  well  as  identifying  the  BMU's  for  the  map,  the  colour  coding  separates  the 
different  sites.  The  normative  cases  are  blue,  while  the  conflict  cases  are  green  and 
red  (Croatia  and  Bosnia  sites,  respectively).  This  highlights  the  separation  of  the 
two  general  burial  types,  while  at  the  same  time,  indicating  the  differences  in  the 
two  conflict  sites. 
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Figure  6.38  U-niatrix  and  corresponding  labels  and  colour  coded  BMU's 
for  Balkans  data  (Blue:  Normative;  Green:  Croatia;  and  Red:  Bosnia) 
197 Component  Planes 
Figure  6.39  shows  the  component  planes  in  the  order  in  which  they  were  entered  in 
the  test  procedure,  while  in  Figure  6.40,  the  component  planes  are  reorganised. 
In  Figure  6.39  the  shade  of  the  variable  ObInt  (intentional  obscuration)  is  very  light, 
indicating  a  very  low  value  -a  maximum  of  0.158  on  the  value  bar.  Its  position  in 
the  bottom  right-hand  comer  of  the  plane  indicates  its  correspondence  with  other 
variables  sharing  similar  values.  Conversely,  the  variable  Contain  is  very  dark  with 
over  65%  of  the  plane  having  a  value  of  I  (note  that  the  value  bar  on  the  u-matrix 
indicates  distance,  whereas  the  value  bar  on  the  component  planes  indicates  the 
spread).  Considered  together,  these  representations  indicate  a  high  number  of 
individuals  in  a  container  and  a  low  number  of  obscuration  in  this  particular  dataset. 
Furthermore,  the  location  of  the  higher  value  shading  of  ObInt  is  in  opposition  to 
that  of  Contain,  suggesting  that  these  two  variables  would  not  be  present  in  the  same 
clusters  (see  Appendix  D.  3.7  for  abbreviations  used  to  identify  variables). 
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Figure  6.39  U-matrix  and  component  planes  of  all  variables  for  Balkans  data 
Additional  (negative)  patterns  in  correlations  are  apparent.  For  example,  the  shading 
for  BodPos  is  the  opposite  to  that  of  Mut.  In  fact,  there  is  a  minimum  of  overlap,  so 
198 much  so  that  the  shading  for  Mut  could  fit  in  the  white  areas  of  the  BodPos,  thus 
indicating  mutually  exclusive  behaviour.  This  is  also  illustrated  in  the  shading 
patterns  for  Status  and  CoD-CR;  they  occupy  different  locations  in  their  respective 
planes.  One  thing  to  note  is  that  conflict  burial  behaviours  form  consistent  clusters 
in  the  map  as  do  nonnative  variables;  these  correlations  are  illustrated  in  Figures 
6.41  and  6.42. 
Reorganising  the  component  planes  visualisation  is  another  method  for  identifying 
correlations.  Correlations  are  indicated  by  a  similarity  in  position  of  different 
variables  within  the  matrix.  The  variables  in  Figure  6.40,  for  example,  form  two 
distinct  groups.  Contain,  Marker,  BodPos,  and  Status  comprise  one  group,  while  the 
variables  CoD-EJ,  Mut  and  Misc.  comprise  another.  The  similarity  of  component 
planes  in  each  group  indicates  that  the  variables  are  well  correlated.  What  the 
spatial  positioning  of  each  variable  means  is  discussed  below. 
--------------- 
;  Mut  Misc  ' 
Figure  6.40  Reorganised  corresponding  component  planes  for  Baflums  data 
The  component  planes  indicate  strong  correlations  for  Container,  BodPos  and 
Status,  with  a  weaker  correlation  to  marker  (Figure  6.40).  Conversely,  CoD-EJ  and 
Misc.  Artefacts  occupy  the  opposite  location  in  their  respective  component  planes  to 
that  of  normative  container,  suggesting  that  these  variables  would  not  be  associated 
199 with  normative  containers.  This  pattern  of  opposing  value  placement  extends  to  the 
other  variables  as  well.  It  can  be  noted  that  the  three  different  causes  of  death 
represented  here  possess  different  patterns  in  their  respective  component  plane; 
CoD-SD,  for  example,  occupies  the  bottom  left-hand  comer  of  its  plane,  while  CoD- 
EJ  is  near  the  top-left  hand  comer. 
Close-ups  of  two  groups  of  highly  correlated  variables  for  conflict  and  normative 
burials  are  shown  in  Figures  6.41  and  6.42,  respectively.  Note  that  the  cases  from 
the  Croat  site  have  a  high  prevalence  of  miscellaneous  artefacts  (Misc.  )  and 
conversely,  the  normative  cases  do  not.  The  burials  with  CoD-EJ,  for  example,  have 
a  correspondingly  high  prevalence  of  intentional  obscuration  (ObInt). 
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Figure  6.41  U-matrix  and  three  highly  correlated  component  planes  for  Balkans  data 
Three  variables  that  have  similar  patterns  in  shading  and  values  that  correspond  to 
behaviour  in  normative  cases  are  shown  in  Figure  6.42.  Note  that  the  cases  from  the 
normative  sites  have  high  rates  of  normative  cemetery  and  body  position  and  the 
presence  of  container.  In  addition,  the  shading  patterns  and  high  values  for  each 
variable  correspond  to  the  location  of  the  normative  cases  (as  illustrated  in  the 
200 BodPos  component  plane  labels).  This  suggests  that  the  normative  burials  that 
possess  a  container  will  be  placed  in  a  normative  body  position  and  located  in  a 
normative  cemetery 
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Figurr  6.42  U-matrix  and  three  highly  correlated  component  planes  for  Balkans  data 
The  pattern  in  the  shading  of  the  component  planes  and  their  subsequent  position  on 
the  u-matrix  illustrate  opposing  behaviour  (see  Figure  6.43),  for  example,  the 
shading  for  Contain,  at  the  bottom  of  the  component  plane,  corresponds  to  the 
location  on  the  u-matrix  of  the  cases  that  posses  that  variable,  the  normative  cases  on 
the  lower  portion  of  the  u-matrix.  Conversely,  the  shading  pattern  for  ObInt 
corresponds  to  Cluster  I  A,  the  cases  that  have  intentional  obscuration  present. 
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Figurr  6.43  U-matnx  and  corresponding  component  planes  for  Balkans  data 
6.3.5.  a  Di3Cussion 
From  the  analysis  of  the  u-matrix  (Figure  6.36),  it  can  be  noted  that  the  SOM 
correctly  distinguished  hostile  burials  (Cluster  I  A)  from  neutral  burials  (Cluster  I  B). 
One  cluster  corresponds  to  normative  burials  with  one  sub-cluster,  and  two  clusters 
represent  conflict  bufials,  with  a  band  of  very  dissimilar  cases  separating  the 
normative  from  the  conflict  cases. 
The  SOM  method  using  the  14  variables  produced  good  differentiation  of  normative 
versus  conflict  burials,  based  on  clusters  primarily  determined  by  the  presence  of 
ritual  markers  (i.  e.  grave  markers,  grave  goods,  and  miscellaneous  artefacts). 
.  .6  19  TH  CENTURY  NORTH  AMERICAN  DATA 
This  dataset  is  the  same  as  the  19'j'  century  North  America  dataset  discussed  in 
Chapter  5.91  cases,  of  which  52  are  from  four  conflict  sites  from  different  time 
periods  (  1812-1814,1861-64,1876).  The  remaining  34  cases  represent  normative 
202 burials  from  a  Methodist  cemetery  in  Ontario  from  the  early  to  mid-  I  9th  century8 
(for  more  information.  see  Chapter  3).  Twelve  of  the  14  variables  were  used 
because  two  had  zero  variance  (CoD-EJ  and  Obscuration). 
The  SOM  created  two  types  of  maps  to  illustrate  clusters  and  patterns  in  the  I  9th 
century  North  America  data.  These  maps  are  u-  and  d-matrix  clustering  of  the  burial 
types  (Figures  6.44  and  6.45).  The  component  plane  representations  illustrate 
location  patterns  and  values  of  the  component  (variable)  planes  (Figures  6.47,6.48, 
6.49,6.50,  and  6.51).  These  maps  were  defined  using  the  12  variables.  One 
additional  map  (Figure  6.46),  which  included  the  location  of  BMU's,  was  created  to 
provide  more  subtle  detail  to  the  distinctions. 
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Figure  6.44  U-matnx  for  19'h  Century  North  America  data 
(visually  defined  clusters  cimled) 
a  Abbreviations  used  as  labels  to  identify  sites 
Ant  Antietam,  Maryland,  USA  (Conflict) 
Custer  Little  Big  Horn  Cemetery,  Montana,  USA  (Conflict) 
Ox  Ox  Hill.  Virginia,  USA  (Conflict) 
Snake  Snake  Hill,  Fort  Eric,  Ontario  (Conflict) 
Prspct  Prospect  Hill,  Ontario,  Canada  (Normative) 
203 U-matrix 
The  most  basic  u-matrix  (Figure  6.44)  separates  the  normative  burials  at  the  bottom 
of  the  map  from  the  conflict  burials  at  the  top  of  the  map,  with  a  roughly  scattered 
cluster  in  the  centre  (see  Appendix  H  for  individual  case  records).  Three  separate 
areas  can  be  picked  out  of  the  u-matrix  that  corresponds  to  variations  within  the 
broader  normative  and  conflict  categories.  The  normative  Cluster  3  is  uniformly 
shaded  representing  a  high  degree  of  similarity  between  cases.  There  are  two  sub- 
clusters  within  the  larger  conflict  cluster  (Cluster  1).  These  two  sub-clusters  have 
subtle  variations  on  the  broader  conflict  burial  theme.  The  top  right  comer  consists 
of  a  small  area  of  very  light  coloured  conflict  units;  this  cluster  is  separated  by  a 
band  of  darker  cases  from  the  other  conflict  cluster  on  the  top  left  comer.  The  band 
that  separates  these  two  clusters  lacks  the  presence  of  the  variables  Mut,  CemTyp, 
and  Marker  found  in  Cluster  IA  and  the  absence  of  miscellaneous  artefacts  in 
Cluster  IB  illustrating  three  different  degrees  of  friendly  behaviour  (see  Table  6.6 
for  descriptions  of  the  clusters). 
The  centre  cluster  (Cluster  2)  is  very  dissimilar  (distant)  from  the  clusters  on  either 
side  -  as  represented  by  the  scattered  grey  band  of  cases.  This  cluster  is  made  up  of 
some  normative  cases  and  the  six  conflict  cases  from  the  Ox  Hill  site.  The  cases  at 
the  latter  site  consistently  contain  some  attributes  found  in  normative  burials  (i.  e. 
presence  of  a  container  and  normative  body  position),  which  therefore  places  them 
between  both  normative  and  conflict  clusters  and  indicating  a  higher  degree  of 
friendly  burial  compared  to  the  cases  in  Cluster  I  (including  the  sub-clusters)  and 
distance  from  neighbouring  cases. 
Burial 
Cluster  Type  Variable(s) 
I  Friendly  Miliuuy  Status,  CoD-CR,  Clothing,  Misc.  Artcfacts,  Body  Position 
Military  Status,  CoD-CP,  Mutilation,  Marker,  Clothing, 
IA  Friendly  Misc.  Artcfacts,  Norm  Cemetery 
IB  Fricndl  Military  Status,  CoD-CP,  Clothing,  Body  Position 
Miliwy  Status,  CoD-CR,  Clothing,  Container,  Body  Position, 
2  Friendly  Misc.  Artcfacts: 
Civilian  Status,  CoD-SD,  CoD-N,  Noffn  Cemetery,  Container,  Body 
3  Norm  Position.  Marker,  GG 
Table  6.6  Cluster  assignment  for  19'h  Century  North  America  Data. 
The  cluster  refers  to  areas  marked  on  Figure  6.44 
204 D-matiix 
The  d-matrix  projection  (Figure  6.45)  reproduces  the  same  information  as  illustrated 
by  the  u-matrix  in  that  it  separates  the  normative  burials  from  the  conflict  burials. 
Most  units  belong  to  one  of  the  two  general  areas  on  the  map  that  corresponds  to  the 
two  general  burial  types  with  a  smaller  cluster  in  the  top  left  comer  of  the  map  - 
separated  by  a  thin  band  of  cases  (represented  by  the  smaller  markers).  As  with 
several  of  the  d-matrices  described  above,  this  projection  is  clearer  than  the  u-matrix 
in  identifying  two  general  burial  types,  but  some  of  the  more  subtle  variations  are 
lost,  such  as  the  marked  differences  among  the  Ox  Hill  cases  in  the  centre  (which 
are  not  as  clearly  defined  here  as  in  the  u-matrix). 
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Figum  6.45  Distance  nutrix  or  d-nmtrix  (marker  size)  for  19'h  Century 
North  America  data  (visually  defined  clusters  circled) 
U-matrix  and  BMU 
The  combined  BMU's  and  u-matrix  indicate  three  types  of  burial  as  in  Figure  6.45, 
e.  g.  normative  cluster,  conflict  cluster,  and  separate  conflict  cluster.  In  this  map 
(Figure  6.46),  the  cases  from  the  Custer  site  occupy  the  top  left  comer  (coloured 
red).  While  these  cases  are  similar  to  the  other  conflict  cases  in  the  upper  portion  of 
the  map,  they  are  clearly  separated  from  the  other  conflict  cases. 
205 There  are  also  a  number  of  empty  units  in  the  centre  of  the  map,  suggesting  these 
cases  do  not  contain  as  many  of  the  variables  as  their  neighbouring  cases.  There  are 
also  a  number  of  concentrations  on  the  map  indicating  that  some  burials  are  very 
similar  to  each  other.  By  identifying  the  BMU  for  each  cluster,  this  pinpoints  the 
case  that  represents  the  centre  of  each  cluster.  For  example,  in  Figure  6.46,  case  7,  a 
burial  from  the  Custer  site  (in  the  top  left  corner),  by  virtue  of  the  size  of  the 
coloured  hexagon,  has  a  higher  value  than  its  immediate  red  neighbour.  This  higher 
value  means  that  more  'hits'  occupy  that  rnap  unit  -  the  higher  component  plane 
values  (the  variable  values)  that  make  up  that  space.  Case  55  represents  the  unit 
with  the  highest  value  in  the  normative  cluster. 
S 
0.544 
Ant  Snake 
CLJsler  Snake 
lCuster 
Snake  Snake  Snake 
Snake 
Ox  11 
Ox  ISnake 
Prspct  I  Prspct  II  Ox  I  Ox 
Prspct  IIII  Prspct 
Prspct  II  Prspct  I  Prspct  I  Prspct 
0.0984 
Figure  6.46  U-niatrix  and  corresponding  labels  and  colour  coded  BMU's  for  I  9(h  Cent.  N.  America 
data  (Blue:  Prospect  Hill  (Non-native);  Green:  Antietam  and  Snake  Hill;  and  Red:  Custer) 
Component  Planes 
The  component  planes  and  the  component  plane  reorganisation  offered  a  visual 
representation  to  identify  correlations  between  variables  and  the  value  (influence)  of 
each  variable  in  the  overall  map  structure.  Figure  6.47  shows  the  component  planes 
in  the  order  in  which  they  were  entered  in  the  test  procedure,  while  in  Figure  6.48, 
the  component  planes  are  reorgamsed. 
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206 The  shade  of  the  variable  GG  (Grave  Goods)  in  Figure  6.47  is  very  light,  indicating 
a  very  low  value  -a  maximum  of  0.126  on  the  value  bar.  Its  position  in  the  fight- 
hand  side  of  the  plane  indicates  that  it  does  not  correlate  highly  with  other  variables. 
Conversely,  the  variable  CemTyp  is  very  dark  with  over  80%  of  the  plane  having  a 
value  of  1.  Considered  together,  these  representations  indicate  a  high  number  of 
individuals  in  a  normative  cemetery  and  a  low  number  of  grave  goods  in  this 
particular  dataset  (see  Appendix  D.  3.7  for  abbreviations  used  to  identify  variables). 
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Figure  6.47  U-matrix  and  component  planes  of  all  variables  for 
19'h  Century  North  America  data 
Additionally,  the  variables  Misc.  and  GG  are  unlikely  to  be  in  the  same  burial  as 
indicated  by  their  shading  patterns,  which  occupy  opposite  sides  of  their  planes.  The 
limited  amount  of  overlap,  suggests  mutually  exclusive  behaviour.  This  pattern  of 
identifying  opposing  patterns  of  behaviour  extends  to  Status  and  CoD-CR,  since 
civilians  are  not  expected  to  take  part  in  combat  and  maintain  civilian  status. 
The  other  major  use  of  the  component  planes  visualisation  is  identifying 
correlations.  The  variables  in  Figure  6.48  form  three  groups.  Normative 
characteristics  are  separated  into  two  clusters.  One  normative  variable  cluster  in  the 
207 top  of  the  map  consists  of  Contain  and  Status  (civilian),  with  CoD-N,  BodPos,  and 
CemTyp  comprising  the  second  group.  While  the  variables  CoD-CP,  Misc.,  and 
Mut  comprise  another  variable  cluster.  The  similarity  of  component  planes  in  each 
group  indicates  that  the  variables  are  well  correlated.  The  spatial  positioning  of  each 
variable  is  discussed  below. 
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Figure  6.48  Reorganised  corresponding  component  planes  for 
19'h  Century  North  America  data 
Close-ups  of  two  groups  of  highly  correlated  variables  are  shown  in  Figures  6.49 
and  6.50.  Four  variables  that  have  similar  patterns  in  shading  and  values  that 
correspond  to  behaviour  in  normative  cases  are  shown  in  Figure  6.49.  Note  that  the 
cases  from  the  Prospect  site  (at  the  bottom  of  the  plane)  have  high  rates  of  normative 
cemetery  and  body  position  and  the  presence  of  container.  In  addition,  the  shading 
patterns  and  high  values  for  each  variable  correspond  to  the  location  of  the 
normative  cases  (as  illustrated  in  the  Status  component  plane  labels).  This 
correlation  confirms  that  the  normative  burials  that  possess  a  container  will  be 
placed  in  a  normative  body  position  and  located  in  a  normative  cemetery. 
208 Figure  6.49  U-matrix  and  four  highly  correlated  component  planes  for 
19'h  Century  North  America  data 
The  three  variables  among  the  conflict  case  that  have  the  strongest  correlations  are 
illustrated  in  Figure  6.50.  These  component  planes  demonstrate,  by  the  patterns  in 
shading,  behaviour  opposite  to  those  variables  in  Figure  6.49.  While  that  shading 
may  be  located  in  different  portion  of  the  plane,  the  influence  these  three  variables, 
CoD-CP,  Mut,  and  Misc.,  have  is  very  high.  Again,  the  location  of  the  burials 
within  the  component  planes  confirms  the  role  each  of  these  variables  has  in  how  the 
data  was  clustered.  For  example,  in  the  Misc.  component  plane  in  Figure  6.50,  the 
normative  cases  are  at  the  bottom  of  the  plane  where  the  value  is  zero,  while  the 
conflict  cases  are  dispersed  in  the  areas  where  the  value  is  higher. 
209 This  placement  suggests  a  strong  correlation  between  these  variables  and  the 
normative  cases  that  are  located  in  the  bottom  portion  of  the  u-matfix  (as  labelled  in 
Figure  6.44).  This  pattern  in  component  plane  placement  suggests  that  these  three 
variables  Misc,  Mut,  and  CoD-CR)  would  not  be  associated  with  the  more 
normative  variables  in  the  lower  part  of  the  u-matfix. 
The  location  of  each  of  the  12  component  planes  (variables)  on  the  overall  u-matrix 
map  relates  to  how  the  SOM  clustered  the  cases  based  on  possession  of  those 
variables.  Consider  the  SOM  examples  in  Figure  6.5  1:  the  component  planes  for 
Misc  (miscellaneous  artefacts)  and  Mut  (mutilation)  planes  are  at  the  centre  of  the 
map,  indicating  that  the  conflict  burial  cases  they  represent  would  have  these 
attributes.  Conversely,  the  component  planes  BodPos  (body  position),  CemTyp 
(normative  cemetery  type),  and  CoD-N  all  occupy  the  lower  part  of  the  u-matrix. 
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Figure  6.51  U-matrix  and  corresponding  component  planes  for 
19th  Century  North  America  data 
6.3.6.  a  Discussion 
As  indicated  in  Figure  6.44,  one  cluster  corresponds  to  normative  burials,  two 
clusters  represent  two  variations  of  ftiendly  conflict  burials,  and  a  fourth  (central) 
cluster  consists  of  conflict  friendly  burials  with  large  distances  between  map  units 
on  either  side  because  there  is  a  high  degree  of  dissimilarity  between  this  cluster  and 
the  surrounding  clusters. 
The  SOM  method  using  12  of  the  14  variables  produced  good  differentiation  of 
normative  versus  conflict  burials  and  highlighted  the  degrees  of  variation  among  the 
friendly  burials.  Specifically,  the  SOM  differentiated  the  higher  degree  of  friendly 
burials  (the  Ox  Hill  cases)  from  the  other  bufial  types,  based  the  presence  of  ritual 
markers  (i.  e.  container  and  body  positioning),  hence,  placement  closer  to  the 
normative  burials. 
211 6.3.7  MEDIEVAL 
The  Medieval  data  used  in  the  SOM  are  the  same  73  burials  analysed  using 
multivariate  techniques  (see  Chapter  5).  The  conflict  data  are  38  burials  at  the 
Towton  conflict  site,  and  the  comparative  normative  data  are  35  burials9  from  the 
church  and  Priory  of  St  Andrew,  Fishergate,  York,  which  dates  from  the  early  to 
mid-  I  5th  century  (for  more  information,  see  Chapter  3).  There  was  little  variation 
among  the  variables;  this  meant  that  fewer  variables  were  used  to  test  the  burials. 
Only  ten  of  the  14  variables  were  used  because  four  variables  had  zero  variance 
(CoD-SD,  CoD-EJ,  Clothing,  and  Obscuration). 
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Figure  6.52  U-matrix  for  Medieval  data  (visually  defined  clusters  circled) 
Two  types  of  maps  are  created  by  the  SOM  from  the  Medieval  data:  u- and  d-matrix 
clustering  of  the  burial  types  (Figures  6.52  and  6.53);  and  the  values  of  the 
component  (variable)  planes  (Figures  6.55,6.56,6.57,  and  6.58).  The  simplest  of 
these  maps  define  clusters  based  on  the  10  variables.  One  additional  map  (Figure 
9  Abbreviations  used  as  labels  to  identify  sites 
Towton  Towton,  Yorkshire,  UK  (Conflict) 
Fisher  Fishergate,  Yorkshire,  UK  (Normative) 
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U-matdx 6.54),  which  included  the  location  of  BMU's,  was  created  to  provide  more  detail  to 
the  distinctions. 
U-matrix 
As  in  previous  cases  discussed  above,  the  u-matrix  (Figure  6.52)  roughly  separates 
the  normative  burials  at  the  bottom  of  the  map  from  the  conflict  burials  at  the  top  of 
the  map,  with  a  broadly  scattered  cluster  in  the  centre.  From  the  U-matrix,  one  can 
clearly  distinguish  several  (five)  separate  areas.  The  normative  clusters  (Clusters  4 
and  5)  are  uniformly  shaded,  representing  a  high  degree  of  similarity  between  cases. 
Clusters  4  and  5  are  closer  to  each  other  than  either  cluster  is  to  Cluster  3.  This 
distance  is  caused  by  different  cause  of  death  for  Cluster  3-  CoD-CR  and  the  status 
of  the  three  cases  that  comprise  the  centre  of  the  cluster  (see  Appendix  H  for 
individual  case  records).  The  two  conflict  clusters  at  the  top  have  similar  distance 
measures  as  those  in  two  of  the  three  normative  clusters.  The  top  right  comer 
consists  of  a  small  area  of  very  light  coloured  conflict  units;  this  cluster  is  separated 
by  some  darker  cases  from  the  other  conflict  cluster  on  the  top  left  comer.  These 
two  clusters  are  separated  by  the  presence  of  miscellaneous  artefacts  (Cluster  2)  (see 
Table  6.7  for  descriptions  of  the  clusters). 
The  cluster  in  the  centre  (Cluster  3)  is distant  (dissimilar)  from  the  clusters  on  either 
side  -  as  represented  by  the  scattered  black  ravine.  This  cluster  is  made  up  of  three 
cases  from  the  Fishergate  site.  The  cases  from  Fishergate  site  contain  some  aspects 
found  in  normative  burials  (i.  e.  presence  of  a  Marker  and  grave  goods,  and  a 
location  within  a  cemetery),  and  conflict  burials  (military  status  and  CoD-CR), 
which  therefore  places  them  along  the  border  between  both  normative  and  conflict 
clusters,  indicating  distance  from  neighbouring  cases. 
The  effectiveness  of  the  u-matrix  is  seen  here.  While  these  three  burials  are  in  a 
normative  cemetery,  they  occupy  a  distinct  region  on  the  map,  which  may  be 
explained  by  the  presence  of  "extensive  blade  injuries"  (Stroud  and  Kemp  1993: 
143)  that  suggest  death  during  combat;  therefore,  it  can  be  said  that  they  are  fiiendly 
conflict  period  burials,  but  from  a  normative  dataset  because  a  hostile  party  would 
not  likely  have  access  to  a  church  for  burial.  It  is  the  location  of  burial  that  suggests 
213 a  friendly,  or  possibly  neutral,  rather  than  a  hostile  burial,  which  further  reiterates 
the  importance  of  examining  the  entire  context  of  a  burial  to  identify  behaviour. 
Cluster 
Burial 
Type  Variable(s) 
I  Friendly  Military  Status,  CoD-CR,  Mutilation 
2  Friendly  Military  Status,  CoD-CR,  Mutilation,  Misc.  Artefacts 
3  Friendly  Military  Status,  CoD-CR,  Mutilation,  NormCemtery, 
4  Norm  Civilian  Status,  CoD-N,  GG,  Body  Position,  Norm  CemetLer 
Norm  Civilian  Status,  CoD-N,  Body  Position,  NonnCemtery,  ontainer 
Table  6.7  Cluster  assignment  for  Medieval  Data.  Ile  cluster  refers  to  areas  marked  on  Figure  6.52 
D-matrix 
The  d-matrix  (Figure  6.53)  separates  the  normative  burials  from  the  conflict  burials, 
with  most  cases  belonging  to  either  general  burial  type  with  some  cases  in  the  centre 
(along  a  diagonal  axis),  separating  the  two  clusters  (represented  by  the  smaller 
markers).  As  with  several  of  the  d-matrices  described  above,  this  projection  is 
clearer  than  the  u-matrix  in  identifying  two  general  burial  types,  but  some  of  the 
more  subtle  variations  are  lost,  such  as  the  marked  differences  among  the  cases  in 
the  centre  cluster  (which  are  not  as  clearly  defined  here  as  in  the  u-matrix). 
Conflict 
Nomiative 
Figure  6.53  Distance  matrix  or  d-matrix  (marker  size)  for  Medieval  data 
(visually  defined  clusters  circled) 
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D-matrix  (marker  size) U-matrix  and  BMU 
The  combined  u-niatrix  and  the  best  matching  unit  (BMU)  map  indicated  a  division 
of  the  burials  into  the  two  types  as  indicated  above,  e.  g.  non-native  cluster  and 
conflict  cluster.  In  this  rnap  (Figure  6.54),  cases  71,72,  and  73  are  burials  from  the 
Fishcrgate  site  (identified  by  the  black  circle)  -  the  same  cases  that  comprise  Cluster 
3  in  Figure  6.52.  These  cases  suggest  a  possible  increase  in  similarity  between  the 
two  broader  categories.  Case  7  1,  by  virtue  of  the  size  of  the  coloured  hexagon,  has  a 
higher  value  than  its  immediate  green  neighbour.  This  higher  value  means  that  more 
'hits'  occupy  that  map  unit  -  the  higher  component  plane  values  (the  variable  values) 
that  make  up  that  space. 
In  addition  to  identifying  the  BMU's  for  the  map,  the  colour  coding  separates  the 
different  sites.  The  normative  cases  are  green,  while  the  conflict  cases  are  red 
(Fishergate  and  Towton,  respectively). 
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Figure  6.54  U-matrix  and  corresponding  labels  and  colour  coded  BMUs  for  Medieval 
data  (Oreen:  Fishergate  (Normative)  and  Red:  Towton  (Conflict)) 
215 Component  Planes 
The  component  planes  representation  aided  the  search  for  correlations  among 
variables.  Figure  6.55  shows  the  component  planes  in  the  order  in  which  they  were 
entered  in  the  test  procedure,  while  in  Figure  6.56,  the  component  planes  are 
reorganised.  See  Appendix  D.  3.7  for  abbreviations  used  to  identify  variables. 
In  Figure  6.55  the  shade  of  the  variables  Contain  and  CoD-N  is  very  light,  indicating 
very  low  values  for  these  variables  -a  maximum  of  0.181  on  the  value  bar  for  both 
Contain  and  CoD-N  (these  two  variables  also  had  identical  shading  patterns).  Their 
position  in  the  bottom  left  hand  comer  of  the  plane  indicates  its  correspondence  with 
other  variables  sharing  similar  positions.  Conversely,  the  variable  BodPos  is  very 
dark  with  over  35%  of  the  plane  having  a  value  of  1.  Considered  together,  these 
representations  indicate  a  high  number  of  individuals  in  normative  body  positions 
and  a  low  number  of  containers  and/or  natural  cause  of  death  in  this  particular 
dataset. 
Figure  6.55  U-matrix  and  component  planes  of  all  variables  for  Medieval  data 
216 Additional  patterns  in  correlations  are  apparent.  For  example,  the  negative 
correlation  between  Contain  and  CoD-CR  is  evident  in  the  opposing  shading 
patterns.  While  the  higher  rate  of  value  for  CoD-CR  is  in  the  upper  right-hand 
comer  of  its  component  plane,  it  is  the  lower  left-hand  comer  of  Contain  that  has  the 
higher  value.  One  thing  to  note  is  that  conflict  burial  behaviours  form  consistent 
clusters  in  the  map.  The  variables  representing  evidence  of  mutilation  and  a 
combat-related  cause  of  death  cluster  together  on  the  map  as  expected.  The 
component  planes  also  indicate  strong  correlations  for  Status,  BodPos,  and  CemTyp, 
with  a  weaker  correlation  to  container  and  CoD-N. 
The  other  major  use  of  the  component  planes  visualisation  is  identifying 
correlations.  The  variables  in  Figure  6.56  form  two  main  groups.  Normative 
characteristics,  Contain,  CoD-N,  BodPos,  Status  (civilian),  and  CemTyp  comprise 
one  group,  while  the  variables  CoD-CR  and  Mut  comprise  another  variable  cluster. 
The  similarity  of  component  planes  in  each  group  indicates  that  the  variables  are 
well  correlated.  The  spatial  positioning  of  each  variable  is  discussed  below. 
Figure  6.56  Reorganised  corresponding  component  planes  for  Medieval  data 
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-------------  Mtt  Madow A  close-up  of  the  two  highly  correlated  conflict  variables  is  shown  in  Figure  6.57. 
Note  that  the  cases  from  the  Towton  site  and  the  three  previously  discussed  cases 
from  the  Fishergate  site  have  a  high  prevalence  of  mutilation  and  conversely,  the 
normative  cases  do  not.  It  is  interesting  to  note  that  the  patterns  of  the  cause  of 
death  and  mutilation  have  very  similar  shading  patterns  and  almost  identical  values, 
thereby  confirming  that  the  burials  with  combat-related  cause  of  death  have  a 
correspondingly  high  prevalence  of  extensive  mutilation. 
Figure  6.57  U-matrix  and  two  highly  correlated  component  planes  for  Medieval  data 
The  SOM  in  Figure  6.58  shows  the  location  of  the  ten  variables  used  to  describe  the 
Medieval  data.  The  component  planes  for  Misc.  (miscellaneous  artefacts),  CoD-CR 
(cause  of  death-combat  related),  and  Mut  (mutilation)  planes  are  at  the  top  of  the 
map,  indicating  that  the  conflict  burial  cases  they  represent  would  have  these 
attributes.  Conversely,  the  component  planes  BodPos  (body  position),  CemTyp 
(normative  cemetery  type),  and  Contain  all  occupy  the  lower  part  of  the  u-matrix. 
This  placement  suggests  a  strong  correlation  between  these  variables  and  the 
normative  cases  that  are  located  in  the  bottom  portion  of  the  u-matrix  (as  labelled  in 
Figure  6.52).  This  pattern  in  component  plane  placement  suggests  that  these  three 
218 variables  Nfisc.,  Mut,  and  CoD-CR)  would  not  be  associated  with  the  more 
normative  variables  in  the  lower  part  of  the  u-matrix. 
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Figure  6.58  U-matrix  and  corresponding  component  planes  for  Medieval  data 
The  BodPos  plane  (lower  fight  comer,  white  denotes  a  low  value)  clearly 
corresponds  to  the  cluster  in  the  lower  right  comer  of  the  SOM  u-matrix.  This 
variable  is  one  of  the  most  significant  components  (along  with  CemType  and  Status) 
because  all  of  the  cases  in  the  lower  half  of  the  map  possess  these  characteristics. 
6.3.7.  a  Discussion 
As  indicated  in  Figure  6.52,  two  clusters  correspond  to  normative  burials,  two 
clusters  represent  friendly  conflict  burials,  and  a  fifth  (central)  cluster  consists  of 
burials  with  large  distances  between  map  units  on  either  side  because  there  is  a  high 
degree  of  dissimilarity  between  this  cluster  and  the  surrounding  clusters. 
The  SOM  method  using  10  of  the  14  variables  produced  good  differentiation  of 
normative  versus  conflict  burials.  In  addition,  it  identified  the  three  Fishergate  cases 
219 (71,72,  and  73)  as  a  separate  cluster  (Cluster  3).  This  cluster  can  be  labelled  as 
friendly  conflict  burials  based  on  the  presence  of  a  combination  of  characteristics 
(i.  e.  military  status,  normative  cemetery,  mutilation,  and  combat  related  cause  of 
death)  that  are  not  normally  associated  with  normative  or  hostile  burials. 
6.4  DisCUSSION 
A  framework  has  been  presented  for  the  interpretation  of  cluster  structure  and 
contents  of  a  SOM.  The  Self-Organizing  Map  is  a  useful  tool  for  exploring  data 
sets.  The  visualisation  abilities  of  the  SOM  make  it  a  valuable  tool  in  data 
classification  and  identifying  correlations  among  variables  and  as  a  means  to 
compare  variables  among  individual  data  sets  or  the  whole  dataset.  The 
unsupervised  approach  of  the  SOM  offers  a  new  method  to  process  and  analyse  data. 
The  SOM  can  be  used  to  automatically  identify  patterns  inherent  in  the  data.  This  is 
an  important  advantage  to  artificial  neural  network  methods  that  are  based  on 
supervised  learning  (e.  g.,  multi-layered  perceptron  (MLP))  which  require  that  the 
desired  output  values  be  known  (Simula  et  al.  1999:  88). 
One  problem,  not  necessarily  with  the  SOM  but  more  with  the  software,  was  the 
location  of  multiple  cases  in  one  unit.  Only  one  case  can  be  labelled,  thereby 
leaving  the  other  cases  that  also  occupy  the  unit  unidentified.  While  this  does  not 
reduce  the  overall  effectiveness  of  the  method,  some  information  is  not  always 
accessible. 
The  SOM  was  most  successful  at  the  intra-site  (All  Data)  level  with  the  three 
conflict  burial  types  being  identified  as  well  as  subtleties  in  normative  burials.  The 
method  was  able  at  all  levels  to  identify  and  separate  subtle  differences  in  burial 
behaviour.  In  addition,  the  u-matrices  illustrated  the  similarity  between  not  only  the 
clusters,  but  also  individual  cases.  Furthermore,  the  structure  of  the  map,  with  six 
immediate  neighbours,  shows  the  progression  in  more  than  one  or  two  directions.  It 
shows  how  that  one  case  is  related  its  neighbours  and  how  those  neighbours  are 
related  (by  degree  of  similarity)  to  each  other. 
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7.1  INTRODUCTION 
The  effects  of  conflict  have  several  different  physical  manifestations.  The  burials 
studied  here  are  not  just  remnants  of  conflict,  but  also  representations  of  attitudes 
and  behaviours  of  the  living  towards  the  dead,  be  it  friend,  enemy,  or  unknown 
victim.  While  battlefield  archaeology  focuses  on  the  details  of  battles,  forensic 
archaeology  on  the  retrieval  of  remains,  and  a  majority  of  mortuary  studies  analyse 
indictors  of  status  and  rank,  the  approach  outlined  here  focuses  more  precisely  on 
the  actual  burial  process,  involving  the  victim,  those  handling  the  body,  and  the 
material  and  spatial  features  of  the  subsequent  burial.  The  goal  is  to  explore  the 
treatment  of  war  dead  across  time,  space,  and  culture  by  identifying  characteristics 
of  anomalous  sites  and  behaviours  at  burial  sites  within  conflict  areas  and  suggesting 
possible  explanations  for  those  deviations  from  normative  practice. 
The  archaeology  of  conflict  burials  therefore  goes  beyond  the  battlefield  or 
traditional  mortuary  studies  by  examining  situations  in  which  humans,  as  social 
beings,  faced  with  the  burial  of  conflict  casualties,  must  determine  whether  the 
interments  will  fall  within  the  pattern  of  normal  burial  practices  in  their  culture  or 
not.  To  the  extent  that  they  exist  outside  the  realm  of  familiar  behaviour  and 
attitudes,  conflict  burials  have  a  potential  to  provide  evidence  of  social  processes 
related  to  attitudes  about  death  and  the  dead,  within  and  outside  a  cultural  group. 
This  'conflict  archaeology'  is  an  amalgamation  of  archaeological  techniques  and 
forensic  aspects  that  are  applied  to  maximize  information  obtained  from  burial  data. 
This  approach  incorporates  current  archaeological  theories  and  methods  because  the 
burials  are  representations  of  cultural  prescriptions  for  burial,  filtered  through  the 
buriers'  perception  of  themselves  and  others  during  conflict. 
7.2  DEVELOPMENT  OF  A  CONFLICT  BuRiAL  MODEL 
In  order  to  recognise  the  patterns  of  behaviour  manifested  in  conflict  burials,  it  was 
necessary  to  develop  and  refine  a  theoretical  framework  to  incorporate  quantitative 
and  qualitative  analysis.  A  series  of  exploratory  quantitative  techniques,  traditional 
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patterns  in  a  diverse  set  of  burial  data.  Unlike  traditional  studies  that  focus  on  single 
cemeteries  or  the  mortuary  traditions  of  a  specific  culture,  this  study  selected  diverse 
burials  covering  a  wide  variety  of  places,  times  and  cultures  as  a  means  to  test  the 
suitability  of  the  burial  model  for  different  circumstances.  One  of  the  more 
important  features  of  the  system  applied  here  is  that  it  can  easily  accept  additional 
sites  because  all  that  is  necessary  is  to  code  the  data  according  to  the  parameters 
stated  in  Chapter  4  (within  the  limits  of  the  existing  variables)  and  added  to  the 
existing  database.  This  flexibility  not  only  allows  for  the  inclusion  of  more  data,  but 
also  the  ability  to  increase,  or  decrease,  the  area  of  focus  (e.  g.  individual  site 
analysis  versus  intra-site  analysis).  Importantly,  the  model  included  qualitative  data, 
which  not  only  facilitated  the  detection  of  cultural  traits,  but  also  suggested  the 
nature  of  the  burial  actions  and  attitudes,  as  represented  in  the  material  data. 
As  the  appearance  of  conflict  burials  will  vary according  to  the  attitudes  of  those 
handling  and  burying  the  body,  it  was  necessary  to  study  the  normative  burial  rituals 
of  the  combatants.  The  context  and  appearance  of  a  normative  burial,  one  that 
follows  the  religious  conventions  of  a  society,  provides  a  standard  of  comparison  for 
the  identification  of  anomalies  that  may  indicate  variations  in  body  treatment  in 
conflict  burials.  What  is  symbolised  in  burial  must  be  viewed  with  consideration  of 
the  social  dimensions,  which  are  of  the  highest  symbolic  importance  because 
individual  statuses  can  be  intentionally  or  unintentionally  disguised,  especially  in  a 
conflict-related  context. 
The  quantitative  methods  were  applied  within  the  framework  of  a  model  developed 
to  describe  the  characteristics  of  three  different  types  of  burial  carried  out  by  three 
different  types  of  individuals:  compatriots  (fiiendly),  neutral  parties,  or  enemies 
(hostile).  The  identification  of  these  groups  was  based  on  a  collection  of  variables 
concerned  with  the  treatment  of  the  body  and  the  attributes  of  the  grave,  such  as 
grave  furniture,  grave  goods,  markers  and  artefacts  associated  with  the  grave  fill.  It 
was  necessary  to  include  variables  representing  all  these  aspects  of  burials  because 
conflict  burials  have  a  complexity  that  other  mortuary  practices  do  not  -  they  are 
carried  out  during  times  when  normal  rules  of  behaviour  do  not  always  apply. 
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information  that  was  present  in  all  the  datasets.  Despite  the  initial  problem  with  a 
sufficient  level  of  data  for  model  definition,  what  was  developed  is  a  coherent  model 
that  does  depict  the  actions  and  behaviours;  present  in  these  conflict  burials  within 
the  focus  of  body  treatment  and  general  categories  of  artefacts.  While  there  is  some 
overlap  of  characteristics  between  fiiendly  and  neutral,  and  neutral  and  hostile,  the 
three  burial  types  are  independent  from  one  another  and  can  be  recognised  in  the 
data. 
The  first  model  describes  the  expected  characteristics  of  a  grave  by  friendly  groups 
during  conflict  periods,  the  second  describes  what  is  expected  in  a  grave  prepared  by 
a  neutral  group,  and  the  third  describes  hostile  burials.  The  normative  burials  of  the 
region  or  culture  provide  a  means  of  comparison.  The  variables  used  to  define  the 
burials  are  the  cause  of  death,  presence  or  absence  of  ritual  markers,  and  body 
treatments.  These  patterns  of  behaviour  are  applicable  to  all  models  and  are 
represented  in  some  form  in  all  data.  It  is  through  these  treatments  that  clues  to  the 
events  that  occurred  and  who  was  responsible  for  burial  can  be  ascertained. 
However,  none  of  these  variables  will  offer  much  to  the  interpretation  of  the 
behaviour  at  these  sites  unless  there  is  reference  to  the  context  of  the  site,  since  the 
interpretation  of  a  burial  extends  beyond  the  gravesite  and  into  the  culture. 
The  model  defines  very  basic  features  of  death  and  burial  in  a  conflict  setting. 
Given  that  in  times  of  conflict,  ordinary  cultural  behaviours  and  customs  may  not 
always  apply,  the  differentiation  of  burials  was  complicated  by  some  of  the  potential 
variants  that  cut  across  the  boundaries  of  friendly,  neutral,  and  hostile  attitudes.  For 
example,  an  individual  who  was  executed  could  be  buried  by  friendly  or  neutral 
groups  (Cyprus  1974),  or an  individual  who  died  as  a  result  of  illness  could  be 
buried  by  a  hostile  group,  as  occurred  in  Korea.  Consequently,  this  thesis 
considered  the  totality  of  the  behaviours  and  actions  at  burial  sites  in  order  to 
interpret  what  took  place,  as  it  is  the  entire  burial  context  -  not  simply  the  body  - 
that  provides  the  necessary  evidence.  The  model  in  fact  allows  more  than  just  the 
documentation  of  individual  remains  in  specific  contexts;  it  enables  the 
identification  of  patterns  in  body  treatment  that  can  be  applied  to  conflict  burials  in 
general.  In  the  analyses  described  here,  it  had  varying  degrees  of  success, 
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method  used.  Most  importantly,  the  information  yielded  by  the  analysis  in  each  case 
showed  patterns  in  the  actions  of  those  handling  the  bodies,  as  indicated  by  the 
specific  patterning  of  the  variables,  which  allowed  for  at  least  a  hypothetical 
identification  of  their  relationship  to  the  deceased. 
As  with  human  behaviour,  the  definition  of  a  model  and  the  characteristics  of  the 
three  burial  types  are  dynamic.  Since  burial  behaviour  is  not  limited  to  one  set  of 
features,  neither  is  this  model.  The  model  can  be  modified  or  refined  to  incorporate 
different  levels  of  data  and/or  focus.  Furthermore,  the  model  is  not  bound  to  any 
one  method  of  analysis  or  quantitative  technique.  This  point  is  made  clear  when 
examining  the  results  of  the  quantitative  methods. 
One  important  issue  to  note  is  that  the  database  was  used  to  define  and  test  the 
model.  The  testing  was  limited  in  this  way  because  it  was  extremely  difficult  to  get 
appropriate  data  to  even  develop  a  model,  let  alone  test  it  independently.  The 
problems  were  partly  what  motivated  this  research  in  the  first  place.  While  conflict 
is  or  has  been  a  feature  of  all  cultures,  the  detailed  study  of  conflict  situations  and 
events  has  been  much  more  limited.  As  a  result,  conflict  burial  excavations  are 
either  conducted  without  appropriate  excavation  and  recording  techniques  or,  as  in 
the  case  of  virtually  all  modem  research  on  conflicts,  unpublished  and  inaccessible, 
due  to  legal  restrictions  or  disinterest  on  the  part  of  the  agencies  and  individuals 
involved  in  the  work.  Consequently,  there  was  not  sufficient  real-world  data 
available,  which  included  different  burial  types  and  different  behaviours  within 
those  burial  types,  to  introduce  a  new  dataset  to  test  the  model  further.  This  goal  is 
one  for  a  future  regional  investigation  of  a  conflict  'battlescape'  using  traditional 
archaeological  survey  methods  and  the  assistance  of  historical  documents  and,  most 
importantly,  local  and  regional  authorities. 
For  the  purposes  of  this  thesis,  however,  the  limitation  is  not  a  significant  problem, 
as  it  moved  the  analysis  to  an  equally  important  set  of  problems  about  the 
applicability  of  a  burial  model  to  data  from  what  is  much  more  typical  in  the 
archaeological  record:  scatters  of  small  sites  from  different  conflicts  among  people 
of  different  cultures  and  religions  across  the  centuries.  Furthermore,  the  model  was 
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data  is  available,  as  it  was  intendedto  be  modified  and  adapted. 
7.3  RESULTS  AND  COMPARISON  OF  MULTIVARIATE  TECHNIQUES  AND 
NEURAL  NETWORKS 
The  quantitative  analyses  that  were  applied  here  relied  heavily  on  a  contextual 
theoretical  framework  and  model.  It  is  important  to  note  that  multivariate 
techniques  were  used  to  identify  potential  groupings  in  data,  while  the  SOM  became 
the  process  used  for  interpretation.  The  quantitative  methods  were  applied  with  two 
goals  in  mind:  1)  process  and  explore  the  data,  isolate  patterns  and  relationships,  and 
identify  which  attributes  most  clearly  defined  the  model's  burial  types;  and  2) 
identify  a  quantitative  method  that  complements  the  model  with  the  most  successful 
rates  of  burial  type  recognition. 
The  data  were  tested  in  three  basic  samples:  All  Data;  All  Conflict  data;  and  site  data 
composed  of  conflict  and  normative  data  representing  an  area  of  study  (for  example, 
all  Spanish  data  tested  as  one  site).  Three  types  of  traditional  clustering  methods 
and  one  neural  network  method  were  used  for  each  of  the  three  samples  for  testing. 
Ag  lomerative  hierarchical  clustering  was  used  to  test  both  the  cases,  and  the  factor 
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scores  that  were  derived  for  the  cases.  Factor  analysis  was  used  to  examine 
correlations  between  variables  within  the  dataset  as  a  whole,  within  conflict  only 
data,  and  at  the  individual  site  level.  In  addition,  factor  analysis  was  applied  as  a 
validation  method  in  order  to  evaluate  the  clustering  results.  The  third  multivariate 
technique  used  was  k-means  clustering.  It  was  applied  to  act  as  an  alternative  to 
hierarchical  clustering  results  because  not  only  does  it  use  a  different  approach  to  the 
data  (a  priori  assumptions  on  the  structure  of  the  resulting  clusters),  but  it  analyses 
the  data  with  a  different  method  of  measurement  than  that  used  in  the  hierarchical 
clustering.  The  neural  network  analysis  consisted  of  one  method,  the  Self- 
Organizing  Map.  This  technique  is  an  unsupervised  non-linear  mathematical 
approach  that  can  identify  clusters  as  well  as  correlations  in  the  data. 
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The  results  indicated  that  information  could  be  extracted  with  the  three  multivariate 
methods  applied  (factor  analysis,  hierarchical  clustering,  and  k-means  clustering) 
across  the  different  datasets.  The  combined  use  of  these  methods  is  considered  here 
to  be  useful  because  it  helps  to  identify  the  advantages  and  disadvantages  of  each 
method,  as  well  as  which  techniques  are  not  useful. 
Hierarchical  cluster  analysis  had  variable  results  across  the  datasets,  ranging  from 
good  to  poor,  but  the  relative  ease  of  use,  and  its  history  of  use  in  archaeology  make 
the  application  of  this  technique  to  burial  data  an  acceptable  approach.  This  is  not  to 
say  that  there  were  not  problems  with  the  system.  The  skewed  results  because  of  a 
single  instance  of  ritual  marker  or  body  treatment  affected  the  overall  results  for 
some  applications,  while  hierarchical  clustering  of  factor  scores  was  especially 
susceptible  to  the  influence  of  outliers. 
At  the  site  level,  the  hierarchical  clustering  had  good  predictive  power  for 
identifying  normative  versus  conflict  burials,  and  at  the  inter-site  level,  the 
clustering  clearly  separated  military  versus  civilian  status.  In  addition,  k-means 
clustering,  which  was  used  because  that  method  tests  hypotheses  and  produces  the 
number  of  clusters  designed  by  the  model,  produced  similar  results  to  hierarchical 
clustering,  though  at  times  based  on  the  effect  of  different  variables.  However,  since 
the  conflict  period  neutral  burials  are  quite  similar  to  both  friendly  and  hostile 
burials,  the  k-means  performed  poorly  in  differentiating  neutral  burials  from  the 
other  burial  types  when  they  are  present  (e.  g.  Korea  and  Bosnia);  as  such,  it  created 
an  additional  cluster  even  though  it  was  not  based  on  the  characteristics  of  neutral 
burials,  but  based  on  the  variation  in  cause  of  death.  In  addition,  in  the  k-means 
clusters,  classification  was  initially  based  on  the  variation  in  cause  of  death  at  the 
expense  of  the  other  variables  and  their  impact  on  the  context  of  the  burial. 
At  the  level  of  testing  all  conflict  data,  the  statistical  analysis  did  not  offer  any  more 
information  than  that  produced  at  the  site  level.  Overall,  the  results  suggest  that 
there  is  little  variation  in  the  type  of  burial  contexts  across  region,  period,  or  conflict 
type.  This  general  lack  of  differentiation  indicates  that  there  is  a  high  level  of 
similarity  in  the  mode  of  disposal  during  conflict  periods,  especially  burials  under 
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time).  For  example,  those  buried  at  Snake  Hill  (from  the  War  of  1812)  are  quite 
similar  to  the  individuals  buried  at  Ox  Hill  (from  the  American  Civil  War,  1862). 
However,  one  should  proceed  with  caution  and  not  attempt  to  speculate  on 
relationships  between  populations  and  the  type  of  conflict  that  produced  the  burials. 
The  burials  from  the  Balkans  dataset  provide  a  good  example  on  how  characteristics 
traditionally  attributed  to  one  type  of  burial,  neutral  during  battle  (e.  g.  military 
paraphernalia,  military  status)  are  combined  with  the  characteristics  of  another  type 
of  burial  (e.  g.  civilians,  cause  of  death-extra  judicial  (CoD-EJ)),  a  hostile  burial. 
When  analysing  such  a  diverse  dataset,  it  is  important  to  recognise  the  variations  in 
cultures,  symbolic  meaning,  and  conflict. 
The  clustering  of  factor  scores  at  all  levels  and  for  all  datasets  performed  poorly.  It 
did  not  provide  a  clear  illustration  of  the  data  because  the  factor  scores  for  the  cases 
do  not  accurately  represent  the  data.  As  a  result,  the  clustering  of  factor  scores  not 
only  did  not  produce  useful  results,  but  also  showed  what  can  happen  when  an 
inappropriate  method  is  applied.  Manly  (1994:  134)  discourages  the  use  of  principal 
components  scores  and  factor  scores  in  this  manner  because  of  this  issue  of  factor 
scores  not  representing  the  data.  In  addition,  this  is  a  controversial  method  because 
the  relationships  between  clusters  may  be  blurred  because  of  the  assumption  that  the 
factor  scores  are  normally  distributed  (Aldenderfer  and  Blashfield  1984:  2  1).  While 
factor  analysis  proved  to  be  a  useful  toot  in  the  reduction  of  variables  and  identified 
relationships  between  variables,  the  results  of  clustering  individual  case  factor  scores 
were  less  successful.  This  poor  predictive  power  of  factor  analysis  in  case 
identification  may  be  because  of  the  presence  of  outliers  in  the  datasets.  Outliers 
appear  to  have  influenced  the  final  factor  score,  hence  the  heavily  skewed  results  of 
clustering  the  factor  scores.  As  a  result,  the  clustering  of  factor  scores  illustrates  a 
weakness  in  the  application  of  the  method  to  this  data. 
Overall,  the  results  of  the  statistical  tests  were  successful  at  a  very  basic  level 
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(clustering  based  on  either  normative  or conflict  characterisations);  however,  at  the 
finer  level  of  clustering  the  model's  three  conflict  types,  the  multivariate  techniques 
results  were  not  as  convincing,  especially  when  there  was  a  mixture  of  identifying 
behaviour  markers  present.  These  results  therefore  raised  the  issue  of  the 
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the  behaviours  that  produced  the  characteristic  features  of  each  burial  and  burial  site 
were  cultural  aspects  that  are  non-linear  in  nature  or  discern  subtle  human 
behaviours  that  are  a  part  of  everyday  human  activity.  Despite  these  issues, 
traditional  quantitative  methods  can  identify  the  variables  that  have  the  strongest 
impact  on  analysis  as  well  as  identify  relationships  between  variables  or  sets  of 
variables. 
Despite  the  measured  success  of  the  multivariate  results,  there  remains  room  for 
improvement  of  the  analytical  techniques  used  here.  Further  tests  involving 
completely  different  burials  from  different  regions  and  time  could  help  to  better 
evaluate  and  develop  the  multivariate  methodology  used  here.  This  would  allow  a 
refinement  and  development  of  what  was,  in  some  situations,  a  helpful  method  of 
investigation;  however,  multivariate  techniques  do  not  work  easily  with  data  that 
may  represent  changing  attitudes  and  situations.  Furthermore,  it  was  intended  that 
the  results  from  the  statistical  analysis  would  complement  a  qualitative  approach, 
and  in  some  instances  instigate  new  avenues  of  study,  but  not  replace  a  qualitative 
assessment  of  conflict  period  burials. 
Moreover,  the  multivariate  methods  cannot  respond  to  situational  change.  There  are 
all  types  of  variables  that  are  not  culturally  considered  or  planned  during  conflict. 
Adherence  to  the  normative  pattern  may  be  altered  due  to  the  pressure  of  time,  lack 
of  suitable  equipment,  or  even  the  burier's  knowledge  of  the  appropriate  rituals. 
Some  of  these  variables  are  attitudinal  -  something  that  cannot  be  measured  by 
multivariate  statistics.  There  is  therefore  a  need  for  a  method  which  can  respond  to 
the  unpredictability  that  is  present  in  conflict  situations. 
The  solution  in  this  thesis  was  to  use  neural  networks,  which  allowed  for  the 
analysis  of  both  quantitative  and  qualitative  data  to  indicate  patterns  and  to  group 
similar  cases  together.  Neural  networks  analysis  offers  a  visual,  non-linear 
methodology  for  analysing  complex,  non-linear  mortuary  data.  The  method 
incorporates  an  unsupervised  competitive  method  that  defines  cluster  membership 
but  does  not  make  assumptions  about  the  distribution  of  the  data.  Furthermore,  the 
SOM  incorporates  correlation  analysis  and  clustering  in  one  method,  reducing  the 
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the  results  are  presented  as  images,  such  as  the  main  SOM  cluster  structure  and 
component  (variable)  correlations. 
The  SOM  method,  at  all  levels  of  analysis,  identified  normative  versus  conflict 
burials.  The  SOM  separated  quite  clearly  friendly  conflict  from  hostile  conflict 
burials  as  well  as  identifying  the  neutral  burials.  The  method  also  clustered  burials 
on  degrees  of  fhendly  behaviour.  The  SOM  even  identified  subtle  variations  in  the 
normative  data  when  different  cultures  were  represented  by  separating  those  cases 
from  the  other  normative  cases.  Furthermore,  the  SOM  isolated  cases  that  did  not 
follow  a  consistent  pattern  of  characteristics  of  either  fiiendly  or  hostile  burials,  but 
contained  different  combinations  of  the  variables  as  well  as  singling  out  cases  that 
have  attributes  of  both  general  types  of  burial. 
Overall,  the  results  of  the  SOM  in  clustering  the  data  based  on  the  four  distinct 
burial  types  (normative,  friendly,  neutral,  and  hostile)  were  generally  encouraging. 
The  SOM  was  not  only  able  to  separate  burial  types  at  a  broad  level  (normative 
versus  conflict),  but  also  identified  subtle  variations  within  these  two  broad 
categories.  Additionally,  examination  of  the  component  planes  suggests  significant 
patterns  among  variables  within  the  three  different  levels  of  data  analysis.  Similar  to 
the  results  of  the  multivariate  analysis,  the  status  variable  had  strong  correlations  to 
all  the  causes  of  death  at  the  site  level  and  at  the  inter-site  level.  Examination  of  the 
component  planes  here  indicated  a  number  of  significant  patterns  among  variables  at 
the  three  different  levels  of  data  analysis,  similar  to  the  results  from  factor  analysis. 
One  notable  difference  between  the  SOM  and  factor  analysis  correlation  results  is 
that  with  the  SOK  not  only  is  the  correlation  between  variables  evident,  but  also  its 
influence  (based  on  its  value)  on  the  cases  (as  illustrated  by  the  variables  location  on 
the  u-matrix)  and  the  overall  clustering  pattern  is  evident  and  easier  to  identify. 
At  the  site  level,  the  SOM  was  quite  successful  in  identifying  normative  versus 
conflict  burials,  and  at  the  inter-site  level,  the  clustering  clearly  separated  six 
patterns  of  burial  behaviour.  The  SOM  identified  three  variations  in  conflict  burials 
(separating  ffiendly  from  hostile)  and  three  variations  among  normative  burials.  In 
addition,  the  SOK  because  of  its  visual  nature,  was  able  to  display  the  results  in  a 
way  that  makes  subtle  differences  within  larger  burial  types  appear.  For  example, 
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but  within  the  larger  normative  cluster,  there  is  a  sub-cluster  consisting  of  the 
normative  Bosniak  burials,  which  differ  from  either  Serbian  or  Croatian  normative 
burials,  hence  the  distance. 
The  SOM  was  especially  successful  at  the  intra-site  (All  Data)  level  in  identifying 
friendly  and  hostile  burials,  as  well  as  differentiating  cases  that  can  be  labelled  as 
neutral  based  on  the  burial  characteristics.  Conversely,  it  was  at  this  level  that  the 
traditional  multivariate  techniques  performance  was  least  successful  in  clustering  the 
different  types  of  burials.  The  SOM  results  for  the  Conflict  Only  data  were  also 
quite  successful  at  clustering  cases  according  to  burier/dead  relationship.  The 
clusters  that  were  formed  correspond  to  the  characteristics  as  defined  by  the  burial 
model,  such  as  the  presence  of  ritual  markers  among  the  friendly  burials  (primarily 
the  19th  century  North  American  sites)  as  well  as  a  large  number  of  miscellaneous 
artefacts  present  in  the  hostile  cases  from  the  Balkans  and  Spanish  sites. 
The  results  suggest  that  all  of  the  variables  influenced  the  SOM  results 
simultaneously,  unlike  a  dominant  variable  in  the  more  traditional  multivariate 
techniques.  The  clustering  of  the  Korea  data  demonstrates  this  different  method  of 
approaching  variables.  A  majority  of  the  cases  in  this  dataset  were  hostile  burials; 
however,  there  were  a  statistically  small  number  of  cases  that  had  different  causes  of 
death  or  ritual  markers.  The  SOM  results  identified  a  series  of  burials  that  are 
different  from  those  hostile  cases  and  the  normative  burials;  thus  suggesting  neutral 
burials  in  this  case,  whereas  the  multivariate  methods  placed  them  into  a  larger, 
broadly  defined  conflict  cluster. 
The  Spanish  results  indicate  a  clear  separation  of  hostile  from  friendly  from 
normative  burials  whereas  the  19"'  century  North  America  data  results  produced 
degrees  of  friendly  behaviour  in  the  burials.  Many  of  the  cases  from  Snake  Hill  and 
Ox  Hill  were  in  close  proximity  to  the  normative  burials.  The  prevalence  of  ritual 
markers  and  body  treatments  attributed  to  this  clustering  behaviour.  The  Medieval 
data  possessed  a  minimal  amount  of  behaviour  (e.  g.  grave  goods,  markers, 
miscellaneous  artefacts),  either  due  to  taphonomic  processes  or  by  design  or 
circumstances.  This  absence  in  the  conflict  burials  suggests  a  neutral  burial,  or 
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distinguish  this  behaviour  from  hostile,  normative,  and  clearer  examples  of  friendly 
burials,  while  the  multivariate  techniques  were  unable  to  clearly  identify  this 
variation  in  burial  behaviour. 
Another  example  of  the  effectiveness  of  the  SOM  was  demonstrated  in  the  clusters 
derived  from  the  Medieval  data.  Three  burials  from  the  Fishergate  site  occupied  a 
distinct  region  on  the  map,  thus  creating  a  cluster  of  anomalous  burials  within  a 
ma  .  ority  of  normative  cases  that  is  clearly  separate  from  both  conflict  and  normative  j 
burials,  thus  indicating  unique  behaviour  among  the  normative  burials. 
Despite  the  differences  in  conflict  type,  culture,  and  period,  the  results  suggest  that 
there  are  few  differences  in  the  burials  present.  Again,  this  lack  of  variation 
suggests  that  there  are  similar  disposal  behaviours  during  conflict  periods.  The  use 
of  the  SOM  method  provided  insight  to  the  dimensions  of  the  datasets.  It  was  able 
to  produce  a  finer  resolution  of  the  data  and  to  extract  some  of  the  more  specific 
variations  in  behaviour,  such  as  the  subtleties  of  normative  burials  in  the  Balkans. 
The  SOM  produced  better  results  than  those  of  the  traditional  multivariate 
techniques  because  it  was  able  to  classify  burials  beyond  the  broad  normative  versus 
conflict  category,  and  identify  two  of  the  three  burial  types  defined  in  the  conflict 
burial  model  at  the  inter-  and  intra-site  level.  The  SOM  was  not  only  able  to 
separate  burial  types  at  a  broad  level  (normative  versus  conflict),  but  also  identified 
subtle  variations  within  these  two  broad  categories.  The  non-linear  algorithms  were 
able  to  distinguish  some  of  the  more  subtle  human  behaviours  that  the  traditional 
multivariate  techniques  could  not.  Furthermore,  it  provided  a  good  platform  for 
identifying  and  analysing  correlations  among  variables  and  which  variables  that  had 
the  strongest  impact  on  the  data. 
While  the  traditional  multivariate  methods  did  identify  the  general  normative  and 
conflict  burials,  the  SOM  proved  to  be  a  much  better  method  in  identifying  patterns 
in  mortuary  behaviour  during  conflicts  as  well  as  identifying  the  three  burial  types 
defined  by  the  conflict  burial  model.  However,  the  model  and  the  methods  were  not 
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cases  were  very  distant  from,  and  not  members  of,  clusters. 
To  reiterate,  the  two  statistical  clustering  techniques  (when  analysing  the  data  and 
not  factor  scores)  correctly  separated  normative  and  conflict  burials  correctly. 
However,  the  differentiation  between  the  conflict  burial  types  was  not  as  successful. 
At  the  All  Data  level  none  of  the  multivariate  methods  applied  were  able  to 
differentiate  conflict  burials.  When  testing  only  conflict  data,  the  results  were 
similar  with  large  clusters  around  zero  distance  being  identified  in  all  sites  based  on 
an  individual's  status  (civilian  or  military).  At  the  site  level,  conflict  burial 
identification  was  better.  The  most  successful  application  of  the  multivariate 
methods  was  the  hierarchical  clustering  of  the  Spain  data.  It  identified  the  three 
friendly  burials  from  the  other  hostile  and  normative  burials. 
At  all  levels  of  testing,  the  clusters  that  emerged  from  the  hierarchical  and  k-means 
clustering  were  primarily  based  on  status,  and  secondly  on  cause  of  death.  As  a 
result,  this  placed  an  unintended  structure  on  the  data  because  deviations  from  that 
general  pattern  either  skewed  the  data  so  dramatically  that  separate  clusters  were 
created  for  one  or  two  cases,  or  their  uniqueness  was  completely  overshadowed  by 
the  majority  of  cases,  such  as  the  neutral  burials  in  the  Korea  dataset. 
The  Self-Organizing  Map  did  not  base  the  clustering  on  one  or  two  variables,  but  on 
all  the  variables  to  various  degrees  as  well  as  indicating  the  level  of  influence.  For 
example,  at  the  All  Conflict  data  level  the  clustering  was  influenced,  but  not  entirely 
segregated,  by  the  presence  of  ritual  markers  (i.  e.  grave  markers,  grave  goods,  and 
miscellaneous  artefacts  not  normally  associated  with  burials).  This  process  of 
influence  rather  than  hierarchical  structuring  allows  the  cluster  definition  not  to  be 
limited  to  strict  boundaries,  and  indicates  the  level  of  similarity  between  cases  and 
other  clusters.  Consequently,  cases  that  do  not  ht  a  cluster  do  not  skew  the  overall 
results,  nor  are  they  misplaced  in  the  process  of  cluster  definition. 
The  success  of  the  results,  using  the  combination  of  traditional  multivariate  statistics 
and  neural  networks  within  the  parameters  of  a  detailed  burial  model,  suggests  that 
continued  refinement  of  the  whole  analytical  approach  to  conflict  burials  will 
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recording,  and  analysis  of  conflict  battlegrounds,  or  regional  'battlescapes',  need  to 
be  improved  beyond  the  retrieval  of  bodies  and  artefacts  that  identify  them. 
Combining  the  methods  presented  here  -  with  continual  refinement  of  the  approach 
-  along  with  historical  research  and  documentation,  should  provide  more  detailed 
understandings  of  the  culture  or  cultures  of  conflict,  wherever  they  may  be. 
Modifications  to  the  Methodology 
The  use  of  some  of  the  methods  listed  above  has  helped  demonstrate  how  different 
contexts  may  emerge  in  analysis,  and  how  certain  factors  are  detected  or  which 
burial  types  predominate.  In  addition,  the  analysis  also  indicated  which  steps  or 
methods  are  unnecessary.  For  example,  the  k-means  clustering  method  step  is  not 
only  limited  by  apriori  assumptions  made  on  the  data  and  the  resulting  structure, 
but  also  the  clustering  is  dominated  by  one  variable.  This  unduly  diminishes  the 
value  and  influence  of  the  other  variables  in  the  clustering  process.  Furthermore,  an 
additional  multivariate  clustering  method  was  redundant  since  the  results  from  k- 
means  were  also  very  similar  to  the  results  of  the  agglomerative  hierarchical 
clustering. 
A  second  step  that  can  be  removed  from  the  multivariate  analysis  is  the  clustering  of 
factor  scores.  The  clusters  that  were  created  did  not  even  remotely  resemble  the 
general  trends  and  patterns  in  behaviour  that  were  present  in  the  data.  This  method 
was  heavily  influenced  by  the  presence  of  outliers,  thereby  rendering  the  results 
useless  beyond  the  identification  and  isolation  of  outlying  cases. 
The  limitations  outlined  above  indicate  that  the  only  multivariate  techniques  that  are 
suitable  for  use  with  the  conflict  burial  model  are:  factor  analysis  for  variable 
reduction  and  identifying  correlations  among  variables;  and  hierarchical  clustering 
for  classifying  cases. 
While  the  SOM  worked  extremely  well  in  processing  and  representing  the  data,  one 
important  problem  with  the  analysis  of  the  resulting  SOM  illustrations  is  the  clarity 
of  cluster  division.  When  clusters  are  very  close  to  each  other,  they  may  not  be 
identified  as  individual  clusters,  but  as  a  single,  larger  cluster,  as  was  the  case  with 
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is  particularly  apparent  in  the  d-matrix  display;  however,  careful  examination,  and  a 
multiple  displays  strategy,  can  help  keep  this  effect  to  a  minimum. 
One  feature  of  the  SOM  that  is  not  necessary  when  there  are  a  small  number  of 
variables  is  the  component  plane  reorganisation  step.  The  maximum  of  14  variables 
used  at  any  one  time  here  proved  to  be  too  small  a  number  to  warrant  the 
reorganisation  because  examination  of  the  original  layout  was  sufficient  to  identify 
correlations  among  variables  based  on  shading  patterns.  However,  in  studies  of  a 
significant  number  of  variables  (for  example  40  in  Vesanto  and  Ahola  1999), 
component  plane  reorganisation  has  shown  itself  to  be  a  useful  tool. 
In  the  end,  the  SOM  is  able  to  produce  better  results  not  only  in  classifying  cases, 
but  also  identifying  correlations  than  the  three  multivariate  methods;  furthermore, 
the  SOM  was  able  to  do  the  analyses  of  two  different  multivariate  techniques  in  just 
one  method.  It  is  quite  reasonable  to  suggest  that  well-defined  attribute  clusters 
defined  by  the  parameters  of  the  model  can  be  easily  identified  using  the  SOM  if  the 
data  used  are  sufficiently  detailed  and  precise.  The  neural  network  had  the 
advantage  of  non-linearity  to  analyse  non-linear  mortuary  behaviour.  While  the 
SOM  proved  to  be  a  good  method  in  identifying  different  burial  types  from  the 
available,  properly  excavated  and  recorded  burial  data  could  use  all  the  advantages 
of  the  SOM. 
The  methods  used  in  this  thesis  were  applied  to  provide  information  that  is 
interesting  and  useful  in  identifying  patterns  of  mortuary  behaviour  during  conflict 
as  well  as  providing  the  groundwork  for  future  applications  of  the  SOM  in 
archaeology.  Such  tools  can  help  to  construct  a  methodology  to  analyse  complex 
data  beyond  the  limits  of  more  traditional  methods  and  approaches  to  mortuary 
studies,  however,  it  is  important  to  take  the  analysis  further,  as  tools  alone  are  not 
enough  to  place  the  results  in  a  cultural  or  historical  context. 
The  following  question  was  asked  in  Chapter  4:  Is  there  a  cross-cultural  standard  of 
burial  during  conflict  that  can  be  identified?  Likewise,  is  the  burial  type  an 
expression  of  the  social  persona,  not  that  of  the  dead  as  proposed  by  Saxe  (1970), 
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suggest  that  there  is  a  minimum  standard  of  behaviours  in  burials  according  to  type 
(fiiendly,  neutral,  or  hostile)  evident  cross-culturally,  regardless  of  what  century  the 
burial  took  place,  or  the  type  of  conflict  within  a  greater  contextual  approach.  As 
expected,  friendly  burials  were  the  easiest  to  identify,  such  as  those  at  the  Snake  Hill 
site  where  the  fiiendly  burials  followed  to  varying  degrees  the  parameters  of  the 
friendly  burial  model.  Since  there  is  a  recognisable  standard  for  conflict  burials,  it 
can  be  said  that  the  identity  of  the  burier  is  inherent  in  the  identification  of  the  type 
of  burial,  and  can  be  recognised  as  such.  Therefore,  it  is  the  social  persona  of  the 
burier  that  is  represented  in  the  burial,  sometimes  conflicting  with  the  normative 
expression  of  the  persona  of  the  dead. 
7.4  FuTuRE  WoRK 
The  methodology  applied  here,  more  specifically  the  Self-Organizing  Map,  enabled 
the  analysis  of  multiple  scales  in  space  and  time.  It  is  not  site  specific,  or  level 
specific,  limited  to  a  particular  place  or  time  period,  or  focused  on  intemecine  or 
international  conflicts.  It  is  a  methodology  that  can  be  applied  to  various  regions, 
various  conflicts,  and  in  different  time  periods,  from  prehistoric  to  more  recent 
events.  There  are  cases  from  the  Napoleonic  Wars  to  the  present  that,  if  excavated 
and  recorded  to  the  degree  of  detail  outlined  in  this  thesis,  would  be  ideal  tests  as  to 
the  applicability  and  effectiveness  of  the  proposed  model  and  methodology  for 
identifying  those  responsible  for  burial. 
As  was  noted  in  the  discussion  and  evaluation  of  results  above,  it  was  difficult  to 
find  data  with  sufficient  unrestricted  information;  this  accounts  for  the  specific 
problems  examined  and  the  range  of  dates  and  conflict  types  used  in  this  analysis. 
However,  the  implication  of  the  results  for  future  research  in  general  is  that  it  may 
significantly  increase  the  potential  in  each  of  these  cases  for  an  analysis  and 
interpretation  that  goes  far  beyond  the  descriptive  results  so  far  published.  For 
example,  a  refinement  of  the  Snake  Hill  data  from  the  War  of  1812  is  possible.  The 
original  model  could  be  modified  to  examine  siege  warfare  and  its  affects  on 
soldiers  confined  to  a  fort  with  dwindling  supplies.  The  model  could  identify  the 
progress  of  the  siege  by  determining  to  what  extent  the  burials,  which  are  fiiendly, 
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the  survivors,  and  the  psychological  stresses  under  which  they  are  living,  causing  a 
breakdown  in  morale,  it  may  be  apparent  in  burial  behaviour.  If  this  is  the  case,  the 
analysis  of  burial  may  show  variation  in  the  norm.  This  is  an  example  of  the 
different  kinds  of  problems  that  the  model  can  be  re-developed  to  analyse. 
The  method  and  approach  have  proven  to  be  successful  in  classifying  types  of  burial 
behaviour  from  conflict,  including  identifying  degrees  of  friendly  burial  behaviour, 
such  as  a  minimal  degree  of  friendly  burial  behaviour  which  includes  a  normal  body 
position  but  without  grave  goods,  marker,  or  container  from  the  data  from  the 
Korean  War.  There  are  hundreds  of  cases  of  individuals  from  the  conflicts  in  Korea 
and  Vietnam  that  can  be  examined.  Used  in  conjunction  with  information  regarding 
troop  movements  and  battle  lines,  the  approach  could  prove  useful  in  examining  a 
large  dataset  from  the  region.  For  example,  by  identifying  friendly  and  hostile 
burials  in  a  spatial  context,  set  against  information  regarding  troop  movements  and 
battle  lines,  might  provide  more  insight  into  the  actual  events  that  took  place  on  the 
battlefield. 
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Figure  7.1  Location  of  Antietam  burial  site  and  battle  lines,  September  1862, 
Sharpsburg,  Maryland,  USA  (Michler  1867) 
For  example,  Figure  7.1  shows  the  battle  lines  during  the  battle  of  Antietam, 
September  1862  and  the  location  of  the  burials  used  in  this  study.  The  map  shows 
236 where  the  burial  is  in  reference  to  the  Confederate  lines,  and  the  direction  the  Union 
forces  attacked.  The  location  within  the  limits  of  the  Union  attack  supports  the 
conclusion  that  these  are  Union  soldiers  in  friendly  burials  that  occurred  after  the 
battle. 
This  example  shows  how  the  results  from  the  analysis  can  help  determine  whether 
these  soldiers  were  killed  on  the  battle  line  and  then  buried  back  of  it  (friendly  type 
burial)  or  buried  by  the  enemy  after  the  battle  line  was  broken  (hostile  type  burial)  - 
this  would  help  chart  out  the  ebbs  and  flows  of  battle.  More  generally,  this 
methodology  creates  new  types  of  potential  applications  for  effective  analysis  of 
burials  in  a  context-aware  arena  by  using  a  contextual  approach. 
In  addition  to  the  identification  of  circumstances  and  events  at  burial  sites,  analysis 
at  the  inter-site  level  may  aid  in  the  process  of  predicting  where  other  mass  graves 
may  be  located,  given  the  Apatial.  and  temporal  patterning  of  a  conflict. 
The  model  may  be  refined  to  accommodate  more  specific  artefact  detail  if  the  study 
is  of  a  single  conflict.  This  higher  level  of  specificity  could  uncover  more 
information  about  the  circumstances  of  death  as  well  as  offering  a  higher  probability 
of  correct  burial  type  identification.  This  has  promise  in  the  analysis  of  remains  that 
have  been  uncovered  along  the  Western  Front  (1914-1918).  More  can  be  learned, 
and  in  more  detail,  about  the  events  of  battles  and  troop  movements,  which  can  then 
be  compared  to  the  historical  record.  What  is  most  crucial  in  any  of  these  future 
analyses  is,  as  this  thesis  presents,  a  contextual  approach  to  the  excavation  of 
burials.  In  all  cases,  the  model  needs  to  be  modified  to  represent  the  period  and 
cultural  context  presumed  to  be  present  in  the  burial.  For  example,  variables  used  to 
define  a  15'h  century  Plains  site  in  the  United  States  would  not  include  armaments; 
as  such,  the  variables,  and  the  entries  for  those  variables,  need  to  be  updated  to 
represent  that  situation. 
Future  studies  can  use  the  methodology  outlined  in  Chapter  4  to  focus  on  different 
attributes  and  populations,  such  as  focusing  on  sex  and/or  age  composition,  whether 
significant  patterns  emerge  with  regards  to  more  specific  causes  of  death,  or 
individual  artefacts,  rather  than  the  general  presence  or  absence  applied  here.  The 
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age,  sex,  ritual  markers,  and  miscellaneous  artefacts  can  be  used  to  estimate  the 
cause  of  death  if  it  is  unidentifiable  (non-skeletal  trace)  or  unknown.  This  process 
could  be  applied  in  a  situation  where  more  specific  cause  of  death  information  is 
unknown,  yet  other  contextual  indicators  are  present,  such  as  in  a  prehistoric  setting. 
An  ideal  application  of  the  methodology  would  be  to  locate  and  examine  the  mass 
graves  of  over  20,000  Soviet  soldiers  belonging  to  a  Ukrainian  division  that  was 
destroyed  by  2,000  Finnish  troops  along  the  Raate  road  in  Suomussalmi,  Finland 
during  the  Winter  War  (1939-1940).  The  aim  would  be  to  identify  a  battlescape 
through  a  structured  research  design  that  would:  1)  identify  known  battle  sites  to 
locate  areas  with  a  high  potential  for  conflict  burials;  2)  survey  the  material  evidence 
and  documents,  and  examine  previous  work  and  known  excavations  in  the  area;  3) 
investigate  and  excavate;  followed  by  4)  the  application  of  the  model  in  two  stages 
(if  enough  data  has  been  recovered  in  order  to  split  the  dataset  into  two  parts),  one  to 
refine  the  model,  and  the  second  to  test  the  applicability  of  the  model  and  its  results. 
The  analysis  of  a  site  such  as  this  can  indicate  not  only  the  identity  of  those 
responsible  for  burial  and  the  prevailing  attitudes  toward  the  dead,  but  also  the 
conditions  under  which  burial  took  place,  and  possibly  the  amount  of  time  that  took 
place  between  death  and  burial.  Further  examination  could  be  done  in  the  more 
traditional  realm  of  battlefield  archaeology  as  well,  such  as  examining  the  course  of 
the  battle,  the  combat  methods  used,  and  how  individuals  were  equipped.  It  may 
also  be  possible  to  determine  whether  the  type  of  conflict  or  the  time  within  an 
individual  battle  or  war  might  be  identified  from  the  burials  and  burial  behaviours. 
This  would  not  only  identify  such  forgotten  dead,  but  also  contribute  to  constructing 
a  cultural  landscape  that  goes  beyond  death  and  burial  to  the  consideration  of  the 
wider  conflict  and  society. 
One  important  point  to  make  is  that  the  better  the  recording  done  in  the  field,  the 
more  avenues  of  study  the  burial  will  offer.  This  issue  is  particularly  relevant  to 
cases  where  the  retrieval  of  remains  takes  precedent.  The  problem  is  that  the 
remains  retrieval  technique,  with  its  narrow  focus  on  only  remains,  cannot  provide 
information  about  the  broader  society  and  events,  which  may  be  crucial  to 
238 understanding  what  happened  and  who  took  part.  The  model  developed  here,  if 
adapted  as  a  research  design,  will  improve  data  gathering  techniques,  which  at 
present,  do  not  provide  sufficient  detail  to  develop  a  context  of  behaviour. 
As  a  result,  the  material  evidence  is  not  always  recognised  as  significant  and  the 
optimal  recovery  of  skeletal  material  and  artefacts  suffers  as  well  as  the  theoretical 
aspect  of  archaeology.  On  the  other  hand,  if  future  studies  use  the  approach  outlined 
here,  they  will  not  be  limited  to  general  body  treatments  and  general  artefact  types, 
which  can  only  provide  descriptive  information,  but  can  explore  more  specific 
actions  and  behaviour  that  can  assist  in  the  development  of  social  and  historical 
interpretations. 
Ideally,  burials  from  a  specific  conflict  would  be  excavated  in  a  comprehensive  way, 
exploiting  the  burial  context  that  will  not  only  expose  the  remains,  but  expose  the 
event.  Alternatively,  a  compilation  of  burial  records.,  as  done  to  a  degree  in  this 
research,  can  be  applied  (presuming  the  data  are  of  good  quality).  This  is  followed 
by  processing  the  data  with  the  model  and  interpreting  the  results  by  working  with 
historic  documents  and  other  records  of  the  conflict  as  well  as  incorporating  spatial 
analysis  (GIS),  to  correlate  the  results  by  locating  the  friendly,  neutral,  and  hostile 
actions  against  what  is  known  in  descriptions  of  the  conflict. 
Most  importantly,  future  studies  need  to  include  analyses  of  burials  in  the  context  of 
not  only  culture,  but  also  conflict,  and  how  behaviours  change  during  such 
situations.  Only  then  can  an  accurate  depiction  of  conflict  burial  behaviour  emerge 
-a  goal  towards  which  this  research  is  the  first  step. 
7.5  CONCLUSION 
Traditional  methods  of  investigating  conflict  burials  are  lacking  because  they  focus 
on  the  retrieval  of  the  body  often-at  the  expense  of  evidence  of  cultural  behaviour. 
The  goal  of  this  thesis  has  been  to  put  this  right  by  refining  methods  of  excavation, 
analysis,  and  interpretation  and  making  the  approach  more  consistent  with 
archaeological  methods  and  theories. 
239 The  model  proposed  in  section  2.4  identified  three  basic  burial  types,  and  the 
variables  used  to  define  those  burial  types,  in  graves  resulting  from  conflict 
situations.  These  are  termed  Friendly,  Neutral,  and  Hostile  burials.  Through  the 
examination  of  the  conflict  situation  and  patterns  of  body  treatments,  burial  location, 
and  associated  artefacts,  these  different  burial  types  can  reveal  who  was  ultimately 
responsible  for  burial  and  the  prevailing  attitude  toward  the  dead.  This  allows  for 
statements  to  be  made  about  the  people  who  buried  the  dead  and  their  relationship  to 
not  only  burial,  but  possibly  the  role  of  the  burier  in  the  cause  of  death. 
The  results  suggest  that  there  is  a  pattern  of  burial  in  conflict  situations  that  has 
remained  quite  consistent  for  centuries,  be  it  a  fiiendly  or  hostile  burial  within  a 
certain  degree  of  situational  variation.  There  are  similarities  that  span  conflicts  in 
body  positioning  and  associated  artefacts,  which  supports  the  idea  that  attitudes  to 
friend  and  foe  are  manifested  at  burial  sites.  Importantly,  the  model  and  methods 
extracted  patterns  and  relationships  between  the  dead  and  the  burier  that  were 
already  inherent  in  the  data.  It  is  important  to  note  that  these  patterns  in  burial 
behaviour  are  not  'rules'  in  the  Binfordian  sense,  but  patterns  that  emerge  from 
individual  contexts  of  conflict  and  burial. 
The  research  has  also  presented  a  set  of  features  to  look  for  in  future  analyses  of 
conflict  burials.  For  example,  the  physical  attributes,  such  as  grave  location,  the 
type  of  grave  construction,  articulation  of  the  body,  forensic  indicators,  and  the 
presence  or  absence  of  ritual  markers  need  to  be  noted  for  analysis.  It  may  be 
possible  to  use  the  model  to  determine  if  a  burial  relates  to  a  conflict  or  not  when 
examining  forgotten  burials  in  places  that  have  seen  conflicts  in  the  past.  Many 
cultural  landscapes  have  an  enormous  amount  of  unwritten  histories  of  conflicts, 
wars,  and  battles. 
The  methodology  and  theoretical  framework  proposed  here  focus  on  a  new  central 
figure  in  mortuary  analysis,  not  the  dead,  but  the  burier.  It  also  examines  their  role 
in  not  only  how  the  dead  are  interred,  but  also  their  relationship  to  the  dead  under 
the  socially  disruptive  conditions  of  conflict.  Indeed,  conflict  creates  a  culture  of  its 
own.  It  is  not  a  matter  of  soldiers  and  their  battles;  conflict,  or  even  the  fear  of 
conflict,  transforms  whole  societies,  as  they  must  respond  in  often  unexpected  ways 
240 to  the  tensions  and  destruction  of  war  and  the  social,  political,  and  economic 
problems  that  result.  It  is  therefore  the  particular  features  of  the  cultures  of  conflict, 
attitudes  and  actions  directed  towards  the  living  and  the  dead,  that  are  present  at 
least  in  part  in  the  archaeological  record  described  here,  and  available  on  the 
landscapes  of  conflict  across  the  world.  There  is  a  wealth  of  information  in  conflict 
burials  that  remains  unexamined,  as  this  thesis  shows,  and  the  promise  that  a  new 
perspective  will  increase  their  value  in  the  study  of  the  most  traumatic  periods  in  the 
life  of  a  society. 
While  it  might  be  assumed  that  the  emotional  or  psychological  aspects  of  conflict 
behaviour  are  beyond  archaeology,  especially  when  quantitative  methods  are  used, 
the  approach  presented  here  applied  a  non-linear  process,  neural  networks  (e.  g. 
SOK,  supported  by  multivariate  statistical  methods,  that  was  able  to  distinguish 
patterns  in  that  burial  behaviour.  These  patterns  would  not  have  been  identified 
without  a  sound  body  of  theory  and  properly  constructed  models  to  define  what  to 
actually  look  for  in  the  data.  The  systematic  examination  of  the  attributes  of  an 
individual's  death  and  the  treatment  of  their  body,  as  preserved  in  burials,  reveals 
patterns  of  cultural  behaviour  that  provide  greater  insights  into  the  complex  actions 
and  events  that  make  up  conflict  situations. 
Nicholas  Saunders  in  his  study  of  the  Western  Front  described  the  landscape  as 
"inert  -  an  empty  backdrop  to  military  actiotf  ',  and  the  Front  itself  as  "a  prime 
example  of  the  social  construction  of  landscape,  of  landscape  as  [an]  ongoing 
process"  (Saunders  2001:  37).  By  resolving  the  circumstances  of  burial,  as  this 
thesis  and  its  analytical  model  attempt  to  do,  it  may  be  possible  to  redefine  the 
traditional  landscapes  of  death  represented  in  traditional  historical  accounts. 
The  use  of  a  formal  burial  model  with  a  combination  of  multivariate  statistical 
analysis,  and  most  significantly,  neural  networks,  advances  the  study  of  mortuary 
archaeology  in  two  ways:  1)  it  provides  a  specifically  designed  approach  to  conflicts 
that  takes  into  account  the  variability  in  death  and  burial  circumstances  -a 
flexibility  that  more  traditional  approaches  lack;  and  2)  it  provides  a  structured  set  of 
variables  to  inform  and  improve  excavation  and  recording  techniques,  which  are  too 
often  focused  simply  on  the  retrieval  of  remains. 
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256 APPENDix  A-  ORIGINAL  DATA  FOR  KOREA  DATASET' 
(Used  with  pet7nissionfrom  the  Joint  POWIMM  Accounting  Command  Central  Identification 
Laboratory) 
Burial  Location  Grid  Coordinates  MNI  Burial  Dimensions 
A  I  52S  BV  49677/19353  1  1.5  x  . 40  x  . 40  m 
B  2  52S  DH  02754/40357  1  2.5  x  LI  x.  85  m 
F  4  3  IS  YE  45322/24135  1  1x1  mx.  20M 
G  4  512S  BK  50329/17516  2  1.1  x.  50  xAm 
H  4  51S  YE  45664/24420  1  2m  dia  x.  60m  depth 
K  6  51  S  YE  36227/27745  1  2  ni  x  80  x.  30  m 
p  10  UNKNOWN  I  4x4x  Im 
S  13  52S  CT  599  400  1  3.5  ft  deep 
T  6  51  S  YE  280  390  1  2.5  x3mx.  40-.  80m 
v  15  51  S  YE  55356  22057  2  3x2xlin 
W  16  YE  4228  2-545  to  Ix2mx.  50  m 
x  4  52S  BK  4525/2015  1  1x1.7  x.  65-.  75m 
y  4  52S  BK  5498/1725  2.  .  35  x  .  70  x  .  25  m 
z  4  51S  YE  4850/2470  (a)  1  1x1.7  x.  90  m 
AA  4  5  IS  YE  4855/2460  (b)  4  1.05  x  1.45  m 
BB  4  51  S  YE  4861/2465  (c)  1  .  75  x  1.1  m 
DD  4  51  S  YE  4761/2620  1  One  W  unit,  two 
2x4  units,  three  4x4 
units,  one  2x6  unit  in 
EE  4  51S  YE  5080/2305  2  1.1  x  1.4  x  .  40-.  60  m 
FF  4  51  S  YE  49912717  1  .  65  x.  25  x.  25  m 
GG  6  52S  BK  5680  2160  3  4x4m 
HH  17  52S  BK  5680  2153  1  4x4m 
17  52S  BK  4440  1605  3  .  55  x.  30  x.  40  m 
18  51  S  YD  5066  9095  3  2.6.3  x  1.0  x  . 48  m 
KK  19  51S  YD  5335  8670  1  .  90  x.  50  x.  58  m 
LL  19  51S  YD  5335  8670  1  1.17  x.  54  x.  64  m 
mm  4  52S  BK  5410/1712  1  1.80  E/W  x.  80  N/S 
x  1.20  m 
NN  19  5  IS  YD  5585  9620  2  1.5  x2mx.  50  m 
00  19  52S  BJ  4328  9643  2  . 75  x.  5  m  x.  75  m 
RR 
6 
6  5  IS  YE  3710  2771  2  _  2.4m  E/W  xIm 
wide 
7SI  21  1 
52S  CK  5470  8250  12  5.5  x  1.0  x  1.2  in 
Unlike  the  other  data  used  in  this  research,  the  original  Korea  data 
is  not  accessible  in  print,  or  otherwise  available;  therefore  it  is 
included  here  as  an  appendix  for  reference. 
A-1 Burial  Military  Organi7ation  Sex  Age  Cause  of  Death 
-  A  9"  Infantry  Regiment  Unknown  Unknown  Combat  Related 
B  Unknown  Unknown  Unknown  Combat  Related 
F  Unknown  Unknown  Unknown  Combat  Related 
G  Unknown  Unknown  Unknown  Combat  Related 
H  Unknown  Unknown,  Unknown  Combat  Related 
I  Unknown  Unknown  Unknown  Combat  Related 
K  3"  Battalion,  8' 
Cavalry  Regiment 
Unknown  Unknown  Combat  Related 
P  21"'  Infantry  Regiment, 
24h  Infan!  g  Division 
Male  30  Combat  Related 
S  9'  Infantry  Regiment. 
2!  "  Infantry  Division 
Male  27  Combat  Ftelated 
T  G  Company,  8' 
Calvary  Regiment 
Male  17-19  Combat  Related 
V  24"  Infantry  Regiment, 
250'  Infantry  Division 
Male  17-20  Combat  Related 
W  I"  Battalion,  8' 
Calvary  Regi  cot 
Unknown  Unknown  Combat  Related 
x  Army  9'  Division  Unknown  Unknown  Combat  Related 
Y  Unknown  Unknown  'Unknown  Combat  Related 
z  Unknown  Unknown  Unknown  Combat  Related 
AA  Unknown  Unknown  Unknown  Combat  Related 
BB  Unknown  Unknown  Unknown  Combat  Related 
DD  Unknown  Unknown  Unknown  Combat  Related 
EE  Unknown  Unknown  Unknown  Combat  Related 
IF  250'or  V"  Infantry 
Division 
Unknown  Unknown  Combat  Related 
GO  250'  or  Vo  Infantry 
Division 
Unknown  Unknown  Combat  Related 
HH  25dor  2`1  Infantry 
Division 
Unknown  Unknown  Combat  Related 
11  Unknown  Unknown  Unknown  Combat  Related 
ii  Unknown  Unknown  Unknown  _  Combat  Related 
KK  Unknown  Unknown  Unknown  Combat  Related 
ILL  Unknown  Unknown  Unknown  Combat  Related 
MM  Unknown  Unknown  Unknown  Combat  Related 
NN  Unknown  Unknown  Unknown  Combat  Related 
00  Unknown  Unknown  Unknown  Combat  Related 
RR  Unknown  Unknown  Unknown  Combat  Related 
SS  Unknown  Unknown  Unknown  Combat  Related 
A-2 Buria]  Artifacts  Associated  Inside  Burial  Artifacts  Outside  Burial 
_  A  I  fragment  of  unidentified  cloth,  I  possible  None 
sunglass  ftagment 
B  Casket,  two  rubber  boot  soles,  inconsistent  White  cross 
with  U.  S.  issue,  several  batteries,  metal  can 
of  rifle  bore  cleaner,  unidentified  metal  hd 
F  Plastic  bag  containing  left  tibia  and  fibula,  None 
various  bones  of  left  foot  and  ankle,  two 
I.  D.  tags,  one  metal  chain,  laminated  WWII 
discharge  card 
G  Commingled  remains,  2  buttons,  several  None 
pieces  of  fabric,  piece  of  metal 
H  Right  femur  shaft,  machine  gun,  eleven  .  45  None 
caliber  rounds,  military  compass,  2  fountain 
pens,  (one  made  in  USA  one  in  China) 
unidentified  buckle,  numerous  leather  strap 
fragments,  recent  garbage  associated  with 
house 
K  10  tooth  crowns,  portions  of  several  long  22  buttons.  2  pieces  of 
bone  shafts,  shoe/boot  lace,  3  buttons,  7  unidentified  fabric,  portions  of  3 
metal  pieces-possibly  part  of  belt  buckle  bullets,  plastic  comb,  lead 
pencil  piece,  pieces  of  a  plastic 
spoon,  2  pottery  shards 
P  2  ID  tags,  one  7jppo  lighter,  one  Ronson  V  None 
lighter 
S  One  U.  S.  penny,  three  Korean  coins,  23  None 
buttons,  pen,  piece  of  comb,  military  belt 
buckle,  scraps  of  cloth,  mechanical  pencil, 
thread  lengths-elastic,  broken  pottery  pieces 
T  Bmss  buckle,  three  .  30-06  caliber  shell  Among  entire  excavation  site 
casings  lying  against  left  side  of  skull,  two  (i.  e.,  three  test  pits):  eight  live 
identification  tags,  one  near  chest  region,  and  327  spent  .  30-03  caliber 
one  under  occipital  portion  of  cranium  rounds,  37  .  30-06  caliber 
machine  gun  links,  one  M-  I 
barrand  "En  Bloc  Clip,  "  two  . 
30 
caliber  shell  casings,  one 
grenade  pin,  one  canteen  cup, 
nine  C-ration  packet  pieces  , 
four  tent  pole  end  pieces,  one 
belt  portion/buckle/tip 
(fastened),  27  buttons,  one  JP- 
38  can  opener,  one  web  belt 
accessory  clip,  three  tope 
pieces,  13  cloth  pieces,  six 
newspaper  pieces 
A-3 V  38  military  buttons,  and  one  possible  None 
chewing  gum  wrapper 
W  Pocket  knife,  U.  S.  nickel,  a  Zippo  lighter,  Hand  grenade,  anti-personal 
hair  comb  fragments,  engraved  ring  w/out  land  inine 
discernable  markings,  shaving  brush  case. 
three  religious  medallions,  one  lock  key, 
numerous  uniform  buttons,  leather 
fragments,  small  glass  vials,  one  knit  glove. 
misc.  metal  piece.  %,  empty  food  packets, 
numerous  eyelets.  six  W  tags 
x  Possible  lea:  ther  glove  fragment.  metal  unit  Several  unfired  M-  I  clips,  one 
insignia  pin,  small  metal  buckle,  one  brown  M-1  carbine  magazine,  and 
plastic  4-hole  button  multiple  empty  M-1  clips 
Y  Numerous  helmet  liner  fragments,  a  None 
fragment  of  black  plastic  comb,  a  possible 
inotber-of-pearl  button,  four  brown  buttons, 
one  black  button,  one  unidentified  piece  of 
fabric,  unfired  M-1  Garand  round,  and  a 
possible  M-1  clip  fragment 
Z  One  metal  starburst  button,  fired  M-  I  None 
Garand  round,  C-ration  can  fragments, 
several  coffee  packets,  chocolate  foil 
wrapper,  possible  battery  core 
AA  A  possible  fabric  bqlt  loop,  two  pieces  of  None 
plastic,  numerous  C-ration  cans/can  parts, 
numerous  pieces  of  foil,  coffee  packet 
BB  Pocket  knife,  one  metal  belt  buckle  with  None 
image  of  bull  and  words,  "Far  Ming,  "  four 
green  buttons,  one  small  green  2-hole 
button,  unfired  M-1  round,  numerous  coffee 
packets,  P-38  can  opener,  numerous  pieces 
of  foil 
DD  None  17  brown  4-hole  buttons,  two 
black  4-hole  buttons,  one  metal 
buckle,  possible  unfired  .  45 
caliber  round 
EE  Seven  canvass  strap  fragments,  two  metal  Unknown 
equipment  buckles,  three  metal  parachute 
buckles,  one  metal  latch,  one  melted  piece 
of  plastic  with  a  canvass  strap 
FF  None  None 
GG  See  "other"  A  rusted  lid  to  a  possible  ration 
- 
can  and  a  fragment  of  shrapneL 
HH  One  C-ration  can  fragment,  an  empty  M-1  Bullets,  casings,  and  other 
rifle  magazine,  a  fragment  of  plastic  soap  military  equipment  found  in 
dish,  a  7.62  mm  casing,  a  fragment  of  vicinity,  but  not  retained  nor 
A-4 unidentified  rubber  and  a  fragment  of  a  red  specified  where  exactly 
toothbrush 
Two  boot  fragments  None 
A  Multiple  small  green  plastic  buttons  Screening  of  the  previously  dug 
(various  configurations.  )  one  small  metal  trench  soil  recovered  only  a  few 
eyelet,  one  top  of  a  metal  pull-the-dot  type  scraps  of  unidentified  fabric 
fastener.  one  small  metal  strap  cinch 
KK  One  metal  shovel  blade  of  local  origin,  one  Various  multiple  fired/unfired 
full  B.  A.  R.  .  30  caliber  clip  and  multiple  small  arms  rounds,  multiple 
assorted  small  arins  rounds  and  casings,  one  boot  fragments,  possible 
small  plastic  button.  multiple  small  metal  battlefield  litter,  visible  surface 
buttons,  one  small  metal  container,  one  cluster  of  bone  fragmeriM  one 
metal  pen  clip,  onesmall  metal  d-ring,  two  metal  canteen,  multiple  boot 
small  metal  stuOS,  one  large  metal  buckle,  fragments,  soles  and  uppers, 
one  mediunt  metal  strap  cinch,  one  small  multiple  small  metal  buttons, 
metal  cap  (function  unknown,  )  one  small  two  medium  metal  buckles,  one 
metal  eyelet  small  metal  buckle,  multiple 
small  arms  bullets,  casings.  and 
unfired  rounds  of  U.  S.  and  non- 
U.  S.  origin  including  two 
additional  empty  B.  A.  R.  .  30 
caliber  clips,  *associated 
artifacts  also  in  provenience  to 
burialLL 
LL  One  fragment  of  lamination  plastic,  multiple  Artifacts  associated  with  KK 
small  metal  buttons,  multiple  small  plastic  also  associated  with  LL 
buttons,  multiple  .  30  caliber  rounds  of  U.  S. 
origin,  one  partial  woven  fabric  glove, 
multiple  leather  boot  Kagments  associated 
with  tibia  and  fibula 
MM.  Remains  of  at  least  three  individuals.  three  None 
tibiae  found 
NN  Oval-shaped  metal  tag  found  wedged  under  None 
the  left  angle  of  the  mandible  of  individual 
D  2  (the  more  easterly  of  the  two)  well  into 
the  area  that  would  have  been  covered  by 
soft  tissue  and  pressed  close  to  the 
underside  of  the  bone  in  such  a  way  that  it  is 
unlikely  to  have  settled  in  that  position 
00  Remains  of  two  individuals,  one  of  Tree  stump  as  marker 
Mongoloid  origin 
RR  American  M-  I  steel  helmet  was  recovered  None 
between  20  to  40  cm  below  surface  directly 
above  left  knee  of  upper  individual,  upper 
burial  contained  Chinese  copy  of  Soviet- 
bloc  82mm  prqjectile  with  a  point-contact 
A-5 -----------  detonating  fuse  located  parallel  to  the  left 
tibia,  U.  S.  -buttons  associated  with  upper: 
large  4-hole  O.  D.  green  buttons,  brown 
cat's  eye  2-hole  buttons,  an  metal  "burst  of 
glory"  post  buttons,  two  9mm  pistol 
cartridges  with  9mm.  W.  R.  A.  head-stamps 
recovered  from  the  chest  area  of  the  upper 
burial.  M-  I  (American)  steel  helmet  and 
associated  parts  were  associated  with  upper 
burial.  Lower  burial  contained  communist 
star  cap  badge  recovered  from  left  hip  area 
of  lower  burial,  U.  S.  issued  large  4-hole 
O.  D.  buttons;  brown  cat's  eye  2-hole 
buttons,  metal  "burst  of  glory"  post  buttons, 
partial  boot  with  a  leather  upper  and  rubber 
sole,  an  a  knit,  gray-green  woolen  glove 
SS  Excavated  in  direct  association  with 
individual  #8,  multiple  plastic  uniform 
buttons  of  various  configurations 
A-6 Burial  Orientation  of  Grave  Orientation  of  Remains  Obscuration 
A  Head:  20  degrees  Head:  20  degrees  Second  burial 
magnetic  north  magnetic  north 
B  Head:  north,  feet:  Head:  north,  feet:  south  Second  burial 
south 
F  Unknown  Unpattemed  Second  burial 
G  Unknown  Commingled/unpattemed  Second  burial 
H  Unknown  Unpattcmcd  Second  burial 
K  Approximately  north  th:  south.  bone:  Evidence  of  disturbance, 
to  south  middle  possible  that  individual 
not  intact  when  buried 
P  Unknown  Unknown  Second  burial 
S  Unknown  Unknown  Evidence  of  disturbance 
T  Northwest  to  Supine,  head  to  Primary  burial,  done  after 
southeast  northwest,  see  position  of  some  decomposition 
rernains..... 
V  North  to  south  Remains  interred  one  on  Burial  encouritered  by 
top  of  the  other,  in  KPA  officials,  exposed  a 
reverse  orientation  left  femur  which  was 
repositioned,  and  area 
where  #I's  cranium,  torso, 
and  left  arm  would  have 
been  exposed,  but  missing 
at  arrival  of  CIL  personnel 
W  Northeast  to  One  set  found  above  in  Believed  undisturbed 
southwest,  plastic  bag,  corrimingled  since  wartime  burial 
remains  of  at  least  ten 
individuals  found  below 
X  East  to  west  Supine,  see  position  of  Originally  discovered  by 
remains....  Joint  Investigation 
Element 
Y  North  to  south  Commingled  Originally  discovered  by 
KPA  officials 
z  East  to  west  Supine,  knees  bent  Possible  tampering, 
incorrect  anatomical 
positioning  of  several 
elements,  i.  e.,  radius  and 
ulna  associated  with 
wrong  humeri 
AA  Northwest  to  Commingled  Disarticulated  and 
southeast  jumbled  with  cans  and 
debris,  evidence  suggests 
recent  reburial 
BB  Northwest  to  Disarticulated  -  Disarficulated,  cvidencc 
southeast  suggests  recent  re!  Liurial 
East  to  west  Scattered/disarticulated  Rodent  gnawing  present, 
A-7 remains  extensively 
dispersed  due  to  plowing 
and  other  actions  of 
farTner 
EE  Northeast  to  Commingled  Missing  portions  of 
southwest  skeletons 
FF  Northeast  to  Disarticulated  Secondary  burial 
southwest 
GG  West  to  cast  Commingled  Evidence  suggests  recent 
secondary  burial 
HH  South  to  north  Commingled/slightly  Evidence  suggests 
patterned  secondary  burial 
It  North  to  south  Commingled  Witness  testifies  to 
reburial,  evidence  of  older 
secondary  burial  than 
Witness  claims 
ij  North  to  south  Individual  on  top:  feet  to  Secondarily  deposited. 
north,  individual  below:  likely  from  erosion 
feet  toward  south 
KK  North  to  south  Unpatterned  Plow  scattered  bones, 
some  found  on  surface, 
secondary  burial  remains 
found  between  large 
stones 
LL  North  to  south  Southeast  to  northwest  Approximate  anatomical 
position,  remains  found 
between  large  stones 
MM  Unknown  Unknown  Glue  found  on  numerous 
cranial  elements 
NN  Unknown  Both:  head  to  east.  lower  Approximate  anatomical 
body  to  west  order 
00  East  to  west  North  to  south  Secondary  burial 
RR  East  to  west  Inteired  head  to  toe.  and  Possible  disturbance  from 
superimposed  new  road  construction 
above 
SS  North  to  south  Mostly  north  to  south.  Some  scattering  of 
details  in  position  of  remains  suggests 
remains  disturbance 
A-8 Burial  Position  of  Remains  Other 
A  Arranged  in  approximate  'Smaller,  more  fragile  bones  lost  from  primary 
anatomical  position  burial  pit 
B  Arranged  in  approximate  Remains  assumed  to  be  other  than  American 
anatomical  position 
F  Grouped  within  plastic  bag  Items  discovered  during  construction  of  house 
and  reburied  less  than  two  weeks  before 
second  recovery 
G  Commingled/  unpatterned  Burial  shape  is  burial  pit 
-  ------  H  Unpatterned  Site  expanded  to  15.5  square  meters  to 
accommodate  the  provenience  of  am  facts 
found 
K  Teeth  recovered  in  south  Part  of  burial  area  said  to  have  been  excavated 
end,  bone  found  clustered  in  and  re-covered  previously 
middle 
P  Unknown  Individual  recovered  and  reburied  prior  to 
arrival  of  CIL  personnel 
S  Unknown  Individual  believed  to  have  died  of 
malnutrition  at  POW  camp 
T  See  "orientation  of  remains"  Witness  testifies  location,  claims  soldier  had 
fallen  off  a  cliff  and  buried  at  base  of  hill, 
burial  mariced  my  large  flat  rock,  large  rocks 
bonier  narrow  grave,  soil  consists  of  rocks  and 
silty  clay,  it  would  be  very  difficult  to  dig  a 
wide  pit  for  burial  in  this  soil 
V  Individual  #1  consisted  of  Witness  testifies  to  burial  of  three  under"w%ild 
lower  limbs  and  right  arm  in  grape  tree"only  one  identification  made 
articulated  position,  lying  on 
right  hip  and  arm,  feet 
pointing  northeast,  on  top  of 
#2.  Individual  #2  consisted 
of  cranium  pointed  north 
under  C's  feet,  virtually 
complete  skeleton  in  prone 
extended  position,  face  to 
right  (east,  )  left  arm  bent 
around  top  of  cranium 
W  Commingled/  unpattemed  Tarp  placed  by  KPA  covered  bag  of  human 
remains,  discovered  during  construction  of 
canal  and  reburied  at  site,  below  are  remains  of 
at  least  ten  individuals,  witness  found 
individual  with  artifacts  during  construction 
and  reburied  in  bag,  led  personnel  to  site 
X  Supine,  legs  slightly  flexed,  Burial  pit  also  possible  fighting  position,  I 
knees  raised  witness  testifies  to  location 
A-9 Y  Commingled/  unpatterned  Witness  leads  investigator  to  burial,  loose  dirt 
suggests  very  recent  reburial,  goes  against 
witness  claim  that  they  had  been  moved  there 
over  a  year  ago,  coordinates  are  approximate 
z  Supine,  knees  bent  Coordinates  are  approximate,  three  of  one 
hundred  fighting  positions  excavated,  located 
by  witness  who  expressed  hostility  toward 
Americans,  burial  I  witness  testifies  to  seeing 
Americans  bury  soldier,  however,  portions  of 
remains  show  obvious  signs  of  repositioning: 
note  that  witness  was  coached  by  KPA 
inembers 
AA  Commingled/  unpattemed  Burial  2  witness  testifies  two  stories:  found 
remains  scattered  on  hill  top  by  animals  then 
he  reburied  in  1951,  KPA  officials  then  said 
witness  found  remains  on  surface  in  1960  then 
reburied  in  fighting  position 
BB  Disarticulated  No  witness  testimony 
DD  Scattered/dis  articulated  Farmer  plowing  field  discovered  a  skull  and 
some  long  bones.  threw  them  down  a  nearby 
slope.  second  witness  testifies  that  he  saw  KPA 
soldiers  with  American  prisoners,  one  shot 
while  trying  to  escape,  buried  in  approximate 
location  that  fanner  found  remains,  coordinates 
are  approximate,  articulated  hand  found 
indicates  oAginal  intact  burial 
EE  Disarticulated  and  tightly  Coordinates  are  approximate,  no  distinction 
clustered  within  the  fighting  made  where  artifacts  found,  numerous  C-ration 
position  cans  and  coffee  packets,  KPA  officiaLs  claim.  - 
dead  soldiers  from  American  Airborne  units 
gathered  by  KP4  soldiers  pd  buried  in 
fighting  position,  story  not  confirmed  by 
witness 
IFF  Disarticulated  While  repairing  road,  witness  cam  across 
human  remains  associated  with  American-style 
buttons  and  boots,  he  reburied  the  remains  at 
the  top  of  the  escarpment  adjacent  to  the  mad 
GG  Commingled/  disarticulated  Evidence  suggests  recent  reburial,  KPA  noted 
that  local  loggers  periodically  throw 
discovered  bones  into  known  fighting 
positions,  no  distinction  made  where  artifacts 
found 
RH  Attempted  patterning  Remains  attempted  to  be  put  in  anatomical 
order,  however  rnistakes  made  indicate 
perpetrator  had  little  knowledg 
ge  of  human 
osteology,  burial  pit  also  thought  to  be  fighting 
A-10 position 
Conuningled  Witness  claimed  he  had  reburied  human 
remains  that  were  picked  up  from  a  raBroad 
bed  five  years  earlier,  findings  am  inconsistent 
with  story 
Both  in  extended  prone  Overwhelming  evidence  suggests  individual 
position,  in  approximate  could  not  have  been  buried  for  50+  years  in 
anatomical  order  this  location,  this  contradicts  witness  testimony 
which  stated  remains  buried  in  1951 
KK  Unpatterned,  see-othae,  Lmal  farmer  claimed  to  have  found  recently 
some  surface  human  remains  while  plowing 
his  field,  pit  is  too  small  to  have 
accommodated  a  human  body,  remains  were 
buried  after  defleshing,  burial  found  in  exact 
location  outlined  in  witness  testimony 
LL  In  approximate  anatomical  To  fit  into  the  small  pit,  the  body  had  to  be 
order  placed  in  a  highly  flexed  position,  facing 
upwards,  and  lity  crossways  in  the  pit,  loose 
burial  rill  and  smallness  of  pit  (too  small  to 
have  accommodated  a  fleshed  body)  plus 
finding  of  a  third  tibia  in  disturbed  burial 
belonging  to  individual  in  relatively  intact 
burial,  all  indicate  burials  are  secondary, 
additionally,  individual  in  burial  7  determined 
to  be  of  non-U.  S.  origin,  possible  south  Korean 
soldier  an-nod  with  U.  S.  issued  items  or 
unrelated  individuals  buried  with  U.  s.  related 
items  to  appear  to  be  U.  S.  soldier 
MM  Approximate,  anatomical  Witness  provides  second  hand  information, 
positioning  story  told  to  him  by  primary  witness  before  his 
death,  said  to  have  found  remains  on  surface 
and  reburied  them,  evidence  indicates  remains 
were  originally  in  storage  and  only  recently 
deposited  at  this  site,  presence  of  glue  on 
cranial  fragments  and  lack  of  evidence  at 
supposed  primary  burial  site  suggests 
fraudulent  testimony  on  part  of  witness,  site 
considered  completely  fabricated,  coordinates 
are  approximate 
NN  Lower  extremities  of  both  KPA  claim  that  the  site  was  located  by  a 
individuals  seem  to  have  witness  though  none  was  provided,  burial 
been  folded  under  so  that  the  located  prior  to  CIL  arrival,  wall  was 
feet  are  under  the  head  reportedly  used  as  landmark  by  which  the 
witness  was  abele  to  locate:  the  remains,  lack  of 
soil  development  and  wall's  recent 
construction  suggests  secondary  buriial 
A-1  I 00  Neatly  piled  but  not  in 
anatomical  order 
KPA  claim  witness,  not  provided,  testified  to 
having  buried  buman  remains  15  years  ago. 
though  no  information  regarding  primary 
location  was  given,  CIL  personnel  led  to  site 
marked  by  tree  stump  with  30  rings.  remains 
found  in  proximity  to  tree,  though  lack  of  root 
development  indicates  burial  not  15  year  old, 
one  set  of  remains  determined  to  be  of  non- 
U.  S.  origin  was  left  behind 
RR  Upper  burial  was  in  reclining  Witness  states  that  as  a  child  playing  by  granite 
position  with  knees  apart  rock,  witnessed  killing  of  two  American 
over  the  torso  of  the  lower  prisoners  by  aircraft  fire,  witnessed  older 
burial,  left  arm  folded  across  villagers  burying  Americans  near  rock,  burial 
chest  and  right  upper  arm  pit  shallow  oval,  Soviet-bloc  equipment  and 
was  parallel  to  the  torso  with  American  issue  equipment  found,  however, 
the  forearm  folded  back  U.  S.  issued  equipment  found  in  both  upper  and 
toward  the  head,  facial  area  lower  burials.  disorganized  nature  of  burial 
was  collapsed  and  partially  suggests  that  the  individuals  were  not  interred 
destroyed,  lower  burial  was  by  friendly  forces,  mot  penetration  into 
partially  flexed  on  its  left  skeletal  elements  suggests  long-term 
side  with  the  head  rotated  internment,  findings  consistent  with  witness 
toward  the  base  of  the  testimony,  considered  primary  burial  location 
feature,  the  legs  were  bent  at 
the  knee  and  right  leg, 
terminated  in  a  leather  bom 
no  skeletal  elements 
recovered  from  boot,  arms 
were  partially  flexed  in  front 
of  the  torso  with  the  right 
arm  terminating  in  a  knit 
glove,  skeletal  elements  were 
removed  from  glovd 
Ss  Individual  #  1:  located  at  the  Two  witness  statements  were  provided  by  the 
southern.  end  of  the  burial  pit,  KPA  officials  concerning  the  possible  burial 
upper  portion,  head  points  location  of  human  remains  believed  to  be  a 
south,  facing  east  wall,  U.  S.  soldiers,  the  KPA  anthropologist  agreed 
laying  on  right  side,  legs  of  that  the  remains  of  #12  were  of  a  probable 
#3  underneath.  Individual  #2:  mongoloid,  the  KPA  officials  would  not  permit 
on  right  side,  head  to  north  their  repatriation  to  the  CILHI  despite  their 
facing  up,  against  west  wall  association  with  multiple  artifacts  of 
of  burial  pit,  upper  part  of  undisputed  U.  S.  origin 
burial  in  close  proximity  to 
#s  4,5,  and  6.  Individual  -#3: 
against  cast  wall  of  burial  pit 
head  to  north,  facing 
down/west,  legs  located 
A-12 under  #1  with  feet  in  south- 
east  corner  of  burial  pit. 
Individual  #4:  located 
alongside  #s  I  and  3  and 
underneath  a  portion  of  #2, 
head  to  north  and  the  feet 
along  the  southwest  end  of 
the  burial  pit,  positioned  on 
stomach  with  head  located 
under  the  legs  of  #s  2  and  5, 
two  ID  tags  on  a  chain  were 
rccovere,  d  around  the  neck  of 
this  individual,  the  right  arm 
was  over  the  head  and  the 
left  arm  was  located  under 
the  chest.  Individual  #5:  head 
located  to  north,  legs  in  close 
proximity  to  Ws  2  and  6, 
located  in  the  middle  of 
.  burial  pit  Individual  #6: 
located  under  #2,  along  west 
wall  of  pit,  head  to  north, 
facing  east,  in  close 
proximity  to  #s  2  and  5. 
Individual  #7:  head  located 
directly  under  pelvis  of  #4, 
head  to  south,  positioned  on 
his  stomach,  on  the  floor  of 
pit,  communication  device 
located  under  cranium. 
portion  of  one  foot  located 
under  skull  of  #8.  Individual 
#8:  head  to  south,  laying  on 
his  back,  draped  over  a  hump 
in  bottom  of  pit,  arms  over 
chest,  well  preserved  and 
mostly  complete.  Individual 
#9:  partially  scattered  n= 
the  top  of  the  feature,  with 
the  other  portions  (cranium, 
pelvis,  and  left  arm)  still 
apparently  intact  above  #8. 
Individual  #  10:  lay  beneath 
#8  and  #9,  with  head 
northern  edge  of  pit  and  feet 
within  thoracic  area  of  #8, 
A-13 positioned  face  down  with 
left  arm  in  flexed  position 
near  head,  and  his  right  arTn 
extended  under  the  cranium 
of  #9.  Individual  #11:  lay 
directly  to  the  west  of  #10 
and  partly  on  top,  with 
cranium  partially 
disarticulated  and  lodged 
against  the  northern  pit  edge. 
Individual  #12:  remains  lay 
directly  underneath  those  of 
#11  and  was  bottonunost  set 
or  remains,  good  condition 
and  nearly  complete 
Location  Key 
#I  Location 
I  Yongehu-Li  District.  Kyjang  County,  Democratic  People's  Republic  of  Korea 
2  Republic  of  Korea  Army  Guard  Post,  Kangwon,  Province,  Republic  of  Korea 
4  Kujang  County,  P'yongan-Pukto  Province,  Democratic  People's  Republic  of 
Korea 
6  Unsan  County,  Democratic  People's  Republic  of  Korea 
10  Chonui.  South  Korea 
13  Chulwan  County,  South  Korea 
15  Sangyi-ri  Wage,  Kujang  County,  P'yongan-Pukto  Province,  Democratic 
People's  Republic  of  Kowa 
16  Hwaong-Ri  Village,  Unsan  Province,  Democratic  People's  Republic  of  Korea 
17  Kpjang  County,  Democratic  People's  Republic  of  Korea 
18  Kujang  County,  Soudi  Pyongan  Province,  Democratic  People's  Republic  of 
Korea 
19  Kaech'on-Si  District,  P'yongan-Namdo  Province,  Democratic  People's 
Re2ublic  of  Korea 
21  Chaqjin  District,  Haingyong  Province,  Democratic  People's  Republic  of 
Korea 
A-14 A.  2  Numbering  System  for  Original  Korea  data 
CILHI 
LOCATION 
THESIS 
LOCATION 
THESIS 
CEMETERY 
THESIS 
GRAVE 
CILHI 
REMAIN 
THESIS 
REMAIN 
1  4  7  22  A  1140 
2  5  8  23  B  1141 
4  6  9  24  F  1142 
4  6  9  25  G  1143 
4  6  9  25  G  1144 
4  6  9  26  H  1145 
6  7  10  27  K  1146 
10  8  11  28  p  1147 
13  9  12  29  s  1148 
6  7  10  30  T  1149 
15  10  13  31  v  1150 
15  10  13  . 31  v  1151 
4  6  9  33  x  1152 
4  6  9  35  z  1153 
4  6  9  37  BB  1154 
4  6  9  38  DD  1155 
4  6  9  39  EE  1156 
4  6  9  39  EE  1157 
4  6  9  40  FF  1158 
17  12  15  42  HH  1159 
18  13  16  44  11  1160 
18  13  16  44  11  1161 
19  14  17  45  KK  1162 
19  14  17  46  I.  L  1163 
19  14  17  48  NN  1164 
19  14  17  48  NN  1165 
19  14  17  49  00  1166 
19  14  17  49  00  1167 
6  7  10  50  RR  1168 
6  7  10  50  RR  1169 
A-15 APPENDIX  B-  CODING  SYSTEM  AND  DEFINITIONS  FOR  FIELDS  AND 
ENTRIES  FOR  AcCESS  DATABASE 
B.  1  Cemetery  Table 
-CemeterylD  (primary  key) 
Used  to  identify  individual  cemeteries  in  the  database 
-Unique  number  to  identify  the  cemetery  (Auto-number) 
-Name 
Used  to  identify  individual  cemeteries  in  the  database 
-Proper  name  (if  applicable)  of  cemetery 
-UTMGR 
Yhe  geographic  location  of  the  cemetery  in  reference  to  the  world 
(to  maintain  provenance;  to  estimate  ethnic  and  religious  affiliation  of 
those  buried  or  those  responsiblefor  burial) 
-  Universal  Transverse  Mercator  Grid  Reference 
-Type 
7he  known  (or  hypothesized)  permanency  of  the  cemetery 
(i.  e.  whether  or  not  burial  site  is  intended  asfinal  restingplace) 
-enter  code 
1  Permanent 
2  Temporary 
3  Unknown 
-Location]]D  (foreign  key) 
Used  to  link  Cemetery  Table  with  Location  Look-up  Table 
-enter  in  appropriate  LocationlD 
B.  1.1  LocAnoNID  (linked  table) 
-LocationID  (primary  key) 
Used  to  link  the  appropriate  record  in  the  Cemetery  Table  with  the 
Location  Look-up  Table 
-enter  uniqud  number  to  identify  Location  (Auto-number) 
-LocationName 
Used  to  identify  city  and  country  in  which  cemetery  is  located 
-enter  in  city  and  country  name 
B-1 B.  2  Grave  Table 
-GraveED  (primary  key) 
Used  to  identify  an  individual  grave 
-enter  unique  number  to  identify  grave  (Auto-number) 
-UTMGR 
Yhe  geographic  location  of  the  cemetery  in  reference  to  the  world 
(to  estimate  ethnic  and  religious  affiliation  of  those  buried  or  those 
responsiblefor  burial) 
-enter  the  Universal  Transverse  Mercator  Grid  Reference 
-Easting  (mapping  measurements/coordinates) 
(ff  applicable);  to  maintain  provenance;  for  GIS  application;  to  estimate 
ethnic  and  religious  affiliation  of  those  buried  or  those  responsiblefor 
burial) 
-enter  Easting  coordinates 
,  -Northing  (mapping  measurements/coordinates) 
(ff  applicable);  to  maintain  provenance;  for  GIS  application;  to  estimate 
ethnic  and  religious  affiliation  of  those  buried  or  those  responsiblefor 
burial) 
-enter  Northing  coordinates 
-Orientation 
7he  orientation  (polar  direction)  of  the  grave  is  directed  in  relation  to 
magnetic  north  (to  maintain  provenance;  suggest  normative  or aberrant 
behaviour) 
-enter  degrees  (0.0  =  Unknown  oricntation;  360.0  =  North) 
-OrientRange 
Yhe  range  the  orientation  (above)  of  the  grave  is  directed  in  relation  to 
magnetic  north  (to  maintain  provenance;  suggest  normative  or aberrant 
behaviour) 
-enter  range 
1  1-450 
2  46-9011 
3  91-1350 
4  136-180" 
5  181-2250 
6  226-270' 
7  271-3150 
8  316-3600 
B-2 -Date 
Date  or  time  period  of  interment  using  the  following  dating  and  coding 
system  (establish  background  (type  of  conj7ict,  forces  involved)) 
(Since  archaeological  time  pcriods;  are  not  consistent  between  continents  and,  in  some 
instances,  between  countries,  only  time  spans  in  reference  to  years  will  be  used  (compared  to 
the  dating  system  incorporated  by  Chartrand  and  Miller  1994) 
-enter  code: 
>10,000  BC  100.0 
10,000  -  3,5000  BC  110.0 
3,500  -  2,000  BC  120.0 
2,000  -  600  BC  130.0 
600  BC  -  AD  0  140.0 
AD  0-  AD  400  200.0 
I'  century  201.0 
2  nd  century  202.0 
Yd  century  203.0 
4'h  century  204.0 
AD  400  -  AD  800  300.0 
5th  century  305.0 
Oh  century  306.0 
7'h  century  307.0 
8'h  century  308.0 
AD  800  -AD  1100  400.0 
9"'  century  409.0 
10th  century  410.0 
1  Ith  century  411.0 
AD  1100-  AD  1600  500.0 
12'h  century  512.0 
13'h  century  513.0 
14'h  century  514.0 
15  th  century  515.0 
16'h  century  516.0 
AD  1600  -  present  600.0 
17'h  century  617.0 
18'h  century  618.0 
19'h  century  619.0 
20'h  century  620.0 
21"  century  621.0 
If  the  exact  date  isknown,  use  the  category  code  in  conjunction  with  this 
date(e.  g.  the  year  1641  is  coded  as  617.1641  (code.  year).  If  the  day,  month 
andyear  are  known,  code  as  in  thefollowing  example  (17  Septemher  1944  is 
codedas  620.17091944  (code.  daymonthyear)). 
-Length 
Dimensions  of  the  grave  (7ength  x  breadth  x  depth)  in  meters 
(to  maintain  provenance;  to  estimate  ethnic  and  religious  a)friliation  of  those 
buried  or  those  responsiblefor  burial;  identification  ofpatterns) 
-enter  length  - 
B-3 -Breadth 
Dimensions  of  the  grave  (7ength  x  breadth  x  depth)  it?  meters 
(to  maintain  provenance;  to  estimate  ethnic  and  religious  affiliation  of  those 
buried  or  those  responsiblefor  burial;  identification  ofpatterns) 
-enter  breadth 
-Depth 
Dimensions  of  the  grave  (7ength  x  breadth  x  depth)  in  meters 
(to  maintain  provenance;  to  estimate  ethnic  and  religious  affiliation  of  those 
buried  or  those  responsiblefor  burial,  identification  ofpatterns) 
-enter  depth 
-CemeteryID  (foreign  key) 
Used  to  link  the  Grave  Table  with  the  appropriate  record  in  the  Cemetery 
Table 
-enter  in  appropriate  CemeteryID  number 
B.  2.1  OBSCURATION  (linked  table) 
Salience  (visibility)  of  grave;  affected  by  intentional  or  unintentional 
obscuration  (coverage  andlor  disturbance),  includfng  the  planting  offlora  or 
the  construction  of  roads  or  buildings.  Use  thefollowing  definitions  and 
coding  system  (characteristics  that  (may)  suggest  the  intent  of  those 
responsiblefor  burial,  occurrence  maybe  patterned 
-Degree 
-enter  code  (0-5) 
0  no  obscuration  (100%  visibility) 
1  1-20%  coverage  (percentage  of  grave  obscured/disturbed) 
2  21-40%  coverage  (percentage  of  grave  obscured/disturbed) 
3  41-60%  coverage  (percentage  of  grave  obscured/disturbed) 
4  61-80%  coverage  (percentage  of  grave  obscured/disturbed) 
5  81-100%  coverage  (percentage  of  grave  obscured/disturbed) 
-Type 
If  obscuration  is  present,  indicate  type  NB:  SALIENCE  =  PYSIBIL17Y 
(possible  patterns  in  type  may  appear) 
-enter  one  of  the  following 
1  Trcestbushcs 
2  Road/pavcment 
3  Building 
4  Secondary  Burial 
5  Ploughing/Fam-dng  Activity 
6  Other 
-  GravelD  (foreign  key) 
Used  to  link  the  Salience  Table  with  the  appropriate  record  in  the 
Grave  Table 
-enter  in  appropriate  GraveID  number 
B-4 B.  3  Remains  Table 
-RemainsID  (primary  key) 
Used  to  identify  an  individual  set  of  remains 
-enter  unique  number  to  identify  the  set  of  remains  (Auto-number) 
-Easting  (mapping  measurements/coordinates) 
Used  when  the  remains  are  located  in  a  mass  grave 
(to  maintain  provenance;  to  estimate  ethnic  and  religious  affiliation  of  those 
buried  or  those  responsiblefor  burial,  identification  ofpatterns) 
-enter  Easting  coordinates 
-Northing  (mapping  measurements/coordinates) 
Used  when  the  remains  are  located  in  a  mass  grave 
(to  maintain  provenance;  to  estimate  ethnic  and  religious  afJI'liation  of  those 
buried  or  those  responsiblefor  burial;  identification  ofpatterns) 
-enter  Northing  coordinates 
-TNM  (General  terminology  regarding  location) 
Used  when  the  remains  are  located  in  a  mass  grave 
(to  maintain  provenance;  to  estimate  ethnic  and  religious  affiliation  of  those 
buried  or  those  responsiblefor  burial,  identification  ofpatterns,  ) 
-enter  code  (in  reference  to  the  level) 
I  Top 
2  Mddle 
3  Bottom 
-RCL  (General  tenninology  regarding  location) 
Used  when  the  remains  are  located  in  a  mass  grave 
(to  maintain  provenance;  to  estimate  ethnic  and  religious  affiliation  of  those 
buried  or  those  responsiblefor  burial,  identification  ofpatternsý) 
-enter  code  (in  reference  to  Northing  and  Easting  positioning): 
I  Right 
2  Ccntre 
3  Left 
-Articulation 
Level  of  the  articulation  (hones  in  the  correct  position  and  in  colyunction 
with  the  correct  anatomical  element(s))  of  the  remains  (based  on  the 
percentage  of  the  remains  present)  using  thefollowing  definitions  and 
coding  system 
-enter  code 
1  1-25% 
2  26-50% 
3  51-75% 
4  76-100% 
-Date 
Date  or  time  period  of  interment  using  the  following  dating  and  coding 
system  (establish  background  (type  of  conflict,  forces  involved)) 
Use  Date  coding  system  used  for  Grave  Table  (see  above) 
B-5 -Orientation 
Yhe  orientation  (polar  direction)  of  the  remains  (the  direction  the  head  lies 
in  relation  to  the  line  between  the  skull  and  the  centre  of  the  pelvis  (Heizer 
1958:  65)  or  the  direction  the  body  isfacing  (Sprogue  1968:  482))  within  the 
grave  in  relation  to  magnetic  north  (the  cranium  or  torso  being  the  point  of 
origin) 
-enter  in  degrees  (0.0  =  Unknown  orientation;  360.0  =  North) 
-OrientRange 
The  range  the  orientation  (ahove)  of  the  grave  is  directed  in  relation  to 
magnelic  north 
-enter  range 
1  1450 
2  46-90" 
3  91-1350 
4  136-1800 
5  181-225' 
6  226-2700 
7  271-3150 
8  316-360' 
-Age 
Estimated  or  Imown  age  of  the  individual  using  thefollowing  categories  and 
coding  system  (for  statistical  analysis  of  age  composition) 
-enter  code 
0.0  0-  unknown 
110.0  1  month  -6  years 
120.0  7  -12  years 
130.0  13-19  years 
210.0  20  -  29  years 
220.0  30  -  39  years 
310.0  40  -  49  years 
510.0  50  -  59  years 
520,0  60  -  69  years 
530.0  70  -  79  years 
540.0  80  -  89  years 
100.0  : -! 
5  18  years 
200.0  19  -  35  years 
250.0  25  -  45  years 
300.0  35  -  50  years 
400.0 
-5 
50  years 
500.0  ý'  50  years 
For  the  known  exact  age,  use  the  category  code  in  conjunction  with  the  exact  age 
(e.  g.  47years  old  =  310.47) 
-Sex 
Estimated  or  lwowii  biological  sex  of  the  individual 
-enter  code 
I  MaIc 
2  Fcmalc 
3  Undctennincd 
B-6 -Container 
Ifremains  are  placed  within,  enclosed  by,  or  covered  ba  secondary  object  Y 
-enter  appropriate  Container  code 
I  None 
2  Blanket 
3  Shroud 
4  Coffin 
5  Body  Bag 
6  Other 
7  Plastic  Bag 
-ArmID 
Yhe  upper  limb'sphysicalposition  within  the  grave  in  relation  to  the  body 
-enter  appropriate  position  code 
I  Side  (arms  at  side  extended) 
2  In/On  Front  (folded  over  front  of  body) 
3  Behind  (behind  the  body) 
4  Above  Head  (outstretched  from  body  toward  skull) 
5  Outstretched 
6  Flexed  (bent/flexed) 
7  Undetermined  (disarticulated,  but  present) 
-HeadID 
Ae  head's  position1direction  within  the  grave  in  relation  to  the  body 
-enter  appropriate  position  code 
I  Supine 
2  Prone 
3  Face  Left  (left  side  of  skull  facing  top  of  grave  (over  left  shoulder)) 
4  Face  Right  (right  side  of  skull  facing  top  of  grave  (over  right  shoulder)) 
5  Face  Down  (front  of  skull  facing  end  of  grave  (opposite  end  of  body)) 
6  Face  Up  (front  of  skull  facing  end  of  grave  (up  turned  toward  grave  end)) 
7  Undetem-tined 
-PositionID 
Yhe  body's  overallphysicalposition  within  the  grave 
-enter  appropriate  position  code 
I  Extended-Supine 
2  Extended-Prone 
3  Extended-Right  (on  the  right  side/left  side  facing  up) 
4  Extended-Left  (on  the  left  sidehight  side  facing  up) 
5  Crouched 
6  Flexed 
7  Flcxed-Right  (on  the  right  side/left  side  facing  up) 
8  Flexed-Left  (on  the  left  sidetright  side  facing  up) 
9  Supine 
10  Prone 
11  Flexed-Supine 
12  Unpatterned/disarticulated 
13  Undetennined 
10  Unknown 
B-7 B.  3.1  CAUSE  OF  DEATH  TABLE  (linked  table) 
Determined  or  estimated  cause  ofdeath 
-Cause 
-Enter  cause  code 
I  Combat  Related 
2  GSW-Head 
3  GSW-Upper  body 
4  GSW-Lower  Body 
5  SFr-Head 
6  SITT-Upper  body 
7  SFr-Lower  body 
8  BFr-Head 
9  BFr-Uppcr  body 
10  BFr-Lowcr  body 
II  PFW-Hcad 
12  PFW-Upper  body 
13  PFW-Lower  body 
14  Puncture-Head 
15  Puncture-Upper  body 
16  Puncture-Lower  body 
17  Malnutrition/Disease 
18  Undeterniined 
19  Other 
20  Other-Upper  body 
21  Other-Lower  body 
22  Other-Head 
23  N/A 
24  Natural 
GSW  (Gunshot  wound)  SFT  (Sharpforce  trauma) 
BFT  (Bluntforce  trauma)  PFW  (Projectilefragment  wound) 
-RemainsID  (foreign  key) 
Used  to  link  the  Cause  of  Death  Table  with  the  appropriate  record  in 
the  Remains  Table 
-enter  appropriate  RemainsID  number 
B.  3.2  MunLATioN/TRAumA  TABLE  (linked  table) 
Peri-  or  Posi-mortem  trauma  (defacement)  deliberately  inflicted  upon  the 
deceased,  prior  to  or  immediately  after  death 
-Type 
Indicate  the  type  of  mutilation  present  and  the  body  area(s)  affected 
-enter  the  type  of  mutilation/trauma  (i.  e.  scalping,  etc.  ) 
-  BodyArea]]D  (foreign  key) 
Used  to  link  the  Mutilation  Table  with  the  appropriate  record  in  the 
BodyArea  Look-up  Table 
-enter  appropriate  BodyArealD 
-RemainsID  (foreign  key) 
Used  to  link  the  Mutilation  Table  with  the  appropriate  record  in  the 
Remains  Table 
-enter  appropriate  RemainsID  number 
B.  3.3  CONNINGLING  TABLE  (linked  table) 
Present  if  one  or more  sets  of  remainsphysically  intrudes  on  another  within 
a  grave  in  relation  to  the  amount  of  coveragelintrusion  of  the  primary  set  of 
remains.  Enter  if  comminglingpresent.  Use  thefollowing  definitions  and 
coding  system 
-Commingling 
-enter  code 
B-8 1  1-25%  coverage 
2  26-50%  coverage 
3  51-75%  coverage 
4  76-100%  coverage 
-RemainsID  (foreign  key) 
Used  to  link  the  Commingling  Table  with  the  appropriate  record  in 
the  Remains  Table 
-enter  appropriate  RemainsID  number 
-ID  number  of  the  set  of  remains  being  impacted 
-RemainslID2 
Used  to  identify  the  set  of  remains  that  are  encroaching1commingled 
with  RemainslD 
-enter  appropriate  RemainsID  number  (of  remains  intruding) 
B-9 B.  3.4  SKELETAL  CONTLETENESS  TABLE  (linked  table) 
Yhe  totality  of  the  remains  using  thefollowing  coding  system 
(suggestpost-mortem  traumalmovement,  normative  or  aberrant  behaviour) 
-List  of  all  elements 
-Enter  appropriate  code  in  each  box  -  All  items 
C-  Present  Complete 
F-  Present  Fragmentary 
A-  Absent 
M-  Majority  Present  (*  items  only) 
*  Items  Code  Justification 
Cervical  Vertebrae  (7)* 
C  all  7  present 
M  4-6  (out  of  7)  present 
F=  1-3  (out  of  7)  present 
Thoracic  Vertebrae  (12)* 
C  all  12  present 
M  6-11  (out  of  12)  present 
F=  1-5  (out  of  12)  present 
Lumbar  Vertebrae  (5)* 
C  all  5  present 
M  3-4  (out  of  5)  present 
F=  1-2  (out  of  5)  present 
Pelvis  (6  elements)* 
C  all  6  elements  present 
M  3-5  (out  of  6)  present 
F=  1-2  (out  of  6)  present 
Ribs  (12)* 
C  all  12  present 
M  6-11  (out  of  12)  present 
F=  1-5  (out  of  12)  present 
-Articulation  Level 
Level  of  the  articulation  (bones  in  the  correctposition  and  in  conjunction 
with  the  correct  anatomical  element(s))  of  the  remains  (based  on  the 
percentage  of  the  remainspresent)  using  thefollowing  definitions  and 
coding  system 
-enter  code 
1  1-25% 
2  26-50% 
3  51-75% 
4  76-100% 
-RemainsID  (foreign  key) 
Used  to  link  the  Skeletal  Completeness  Table  with  the  appropriate 
record  in  the  Remains  Table 
-enter  appropriate  RemainsID  number 
B-10 BA  Artefact  Table 
-ArtefactID  (primary  key) 
Used  to  identify  artefacts  in  the  datahase 
-enter  unique  number  to  identify  the  artefact  (Auto-number) 
-Easting  (mapping  measurements/coordinates) 
Locatioti  of  artifact 
(to  maiwain  provenance) 
-enter  Easting  coordinates 
-Northing  (mapping  measurements/coordinates) 
Location  of  artifact 
(to  maintain  provenance) 
-enter  Northing  coordinates 
-General  Location 
Descriptive  artefact  position  in  relation  to  grave  when  coordinates  are  not 
available  andlor  not  applicable 
(to  maintain  provenance;  suggest  association) 
-enter  code 
I  Inside  burial 
2  Outside  burial 
3  Above  burial  (fill) 
4  Surface 
-01U/BBUn 
Verticalposition  ofartefact  in  relation  to  remains 
(to  maintain  provenance;  suggest  association) 
-enter  code 
I  On 
2  In 
3  Under 
4  Beside 
5  Between 
6  Unknown 
-Grave  Location 
Descriptive  arlefact  position  in  the  grave  when  coordinates  are  not 
available  andlor  not  applicable,  and  if  location  is  not  "  Unknown 
(to  mainfainprovenance;  suggest  association) 
-enter  code 
1  North  1  North-west 
2  South  I  North-east 
3  East  I  North-centre 
4  West  2  South-west 
5  Centre  2  South-east 
6  Entire  2  South-centre 
3  East-centre 
4  West-centre 
B-1  I -GenTypeID  (General  Artefact  Type) 
Description  of  artefact  iising  thefollo-wing  classifIcations  (see  artefact  table) 
-enter  type  of  artefact  code 
I  Armaments,  etc 
2  ClotWng 
3  Personal  Item 
4  Tool/Equip 
5  Stone 
6  Flom 
7  Fauna 
8  Unidentified 
9  Composite 
-Quantity 
A  rlefact  quantity 
-enter  number 
-RemainsB)  (foreign  key) 
Used  to  link  the  Artifact  Table  with  the  appropriate  record  in  the  Remains 
Table 
-enter  appropriate  RemainsID  number 
-GraveID  (foreign  key) 
Used  to  link  theArtifact  Table  with  the  appropriate  record  in  the  Grcne 
Table  (when  no  applicable  RemainsID  -  not  associated  with  a  set  of 
remains) 
-enter  appropriate  GravelD  number 
-CemeteryID  (foreign  key) 
Used  to  link  the  Artifact  Table  with  the  appropriate  record  in  the  Cemetery 
Table  (when  no  applicable  RemainsID  or  GraveID  -  not  associated  with  a 
set  of  remains  or  a  grave) 
-enter  appropriate  CemeteryID  number 
-Type 
Description  of  arlefact  using 
-enter  type  of  artefaci 
996  Bullet,  cases,  ctc 
997  Civilian  Clothing 
998  NEI  Uniform 
999  Coffin 
I  Bullet 
2  Button 
3  Recent  Rubbish 
5  Wood  Fragment 
6  Cartridge 
7  Nail/rivet 
8  boot/shoe  (frag) 
9  Boot  heel 
10  lead  shot 
II  boot  nail 
12  Trousers 
thefollowing  classifications 
59  Unidentified 
60  Other 
61  Sack/bag 
62  Ammunition  belt 
64  Wallet 
65  Watch 
66  Cable 
67  Rope 
68  Fastener 
69  Chain  mail/lace  tag 
71  Religious  medal 
72  Bayonet 
73  Pipe 
74  Suspenders 
75  Scabbard 
B-12 13  Shirt  77  Leaves 
14  Cloth  78  Tobacco/cig 
15  Finger  ring  79  Jacket/Sweater 
16  Primcr/Flint  80  Skirt/Dress 
17  Animal  Bone  81  Eye  Glasses 
18  Screw  82  Pendent 
19  Hat  83  Scarf 
20  Hook/eye  84  Earring 
21  Chain  (Personal)  85  Long  underwear 
22  Coin  87  Briefcase 
23  Slug  88  Projectile  Point 
24  Brick/Cut  Stone  89  Gun/Rifle  tool 
25  Marker  (Grave)  90  Human  Element 
26  Metal  Fragment  91 
. 
45  calibre  bullet 
28  Battery  92 
. 
45  calibre-unfired 
29  Lid  93 
. 
45  calibre  bullet  -Colt 
30  ID,  Tag  94 
. 
44/.  45  calibre  bullet 
31  ID  card  95 
. 
44-.  55  Springfield  bullet 
32  Pcn/Pencil  96 
. 
44  calibre  bullet  -Henry 
33  Buckle  97 
. 
22  calibre  bullet 
34  Compass  98 
. 
22  calibre-unfircd 
35  Bag/Sheeting  99 
. 
22  calibre  case 
36  shoe/boot  lace  100 
.  25  calibre  bullet 
37  Lighter  101 
. 
25  calibre-unfired 
38  Belt  102 
. 
30-03  calibre  bullet 
39  Pottery  103 
. 
30-03  calibre-unfired 
40  Pocket  Knife  104 
. 
30-03  calibre  case 
42  Hand  Glove  105 
. 
30-06  calibre  bullet 
43  Magazine  (Empty)  106 
.  30-06  calibre-unfired 
44  Magazine  (Unfired)  107 
. 
30-06  calibre  case 
45  Strap  108 
. 
30  calibre  bullet 
46  Toiletries  109 
. 
30  calibre-unfired 
47  Food  Equipment  110 
. 
30  calibre  case 
48  Construct  Equip  111  7.62  min-unfired 
49  Helmet  112  7.62  mm  calibre  bullet 
51  Ordnance  113  7.62  mm  case 
53  Gun  114  9mm.  bullet 
54  Cobble/Rock  115  9mm  -unfired 
55  Newspaper,  etc  116  9mm  case 
56  Pin/Brooch  117 
.  577  Enfield  bullet 
57  Latch/lock  118 
. 
58  CSA  Gardner  Bullet 
58  Skeletal  Element 
-MaterialID 
Material  that  artifact  is  constructed  oflproducedftom  (where  required) 
-enter  material  type  of  associated  artefact 
I  Chert  21  Glass  15  Steel  28  Brass 
9  Bone  22  Plastic  16  Other  Metal  29  Wood 
10  Other  Lithic  23  Other  17  Ceramic  30  Composite 
II  Iron  24  Unknown  18  Leather  31  Flora/Veg. 
12  Bronze  25  Mother  of  Pearl  19  Fabric  32  Paper 
13  Gold  26  Lead  20  Fibre  33  Copper 
14  Silver  27  Rubber  34  Pewter 
B-13 APPENDIX  C-  CODING  SYSTEM  AND  DEFINITIONS  FOR  FIELDS  AND 
ENTRIES  FOR  SPSS 
C.  1  Grave  Table 
-CemeteryID 
Used  to  identify  individual  cemeteries  in  the  database 
-Grave]]D 
Used  to  identify  an  individual  grave 
-Type  of  Cemetery 
The  knowii  (or  hypothesized)  permanency  of  the  cemetery 
-enter  code 
I  Permanent 
2  Temporary 
-Orientation 
Yhe  orientation  (polar  direction)  of  the  grave  is  directed  in  relation  to 
magnetic  north 
-enter  degrees  (0.0  =  Unknown  orientation;  360.0  =  North) 
-OrientRange 
Yhe  range  the  orientation  (above)  of  the  grave  is  directed  in  relation  to 
magnetic  north 
-enter  range 
1  1450 
2  46-900 
3  91-1350 
4  136-1800 
5  181-2250 
6  226-2700 
7  271-31511 
8  316-3600 
-Length 
Dimensions  of  the  grave  (7ength  x  breadth  x  depth)  in  meters 
-enter  length 
-Breadth 
Dimensions  of  the  grave  (7ength  x  breadth  x  depth)  in  meters 
-enter  breadth 
-Depth 
Dimensions  of  the  grave  (7ength  x  hreadth  x  depth)  in  meters 
-enter  depth 
C-1 -Date 
Date  or  time  period  of  interment  using  thefollowing  dating  and  coding 
system  (establish  background  (type  of  conflict,  forces  involved)) 
(Since  archaeological  time  periods  are  not  consistent  between  continents  and,  in  some 
instances,  between  countries,  only  time  spans  in  reference  to  years  will  be  used  (compared 
to  die  dating  system  incorporated  by  Chartrand  and  Nfiller  1994) 
-enter  code: 
>10,000  BC  100.0 
10,000  -  3,5000  BC  110.0 
3,500  -  2,000  BC  120.0 
2,000  -  600  BC  130.0 
600  BC  -AD  0  140.0 
AD  0-  AD  400  200.0 
I'  century  201.0 
2nd  century  202.0 
3'd  century  203.0 
4'h  century  204.0 
AD  400  -  AD  800  300.0 
5th  Century  305.0 
6"'  century  306.0 
7"'  century  307.0 
e  century  308.0 
AD  800  -AD  1100  400.0 
90'ccntury  409.0 
loth  century  410.0 
1  Ph  century  411.0 
AD  1100  -AD  1600  500.0 
12'h  century  512.0 
13"'  century  513.0 
14'h  century  514.0 
15'h  century  515.0 
10h  century  516.0 
AD  1600  -  present  600.0 
17'h  century  617.0 
180'centuxy  618.0 
19'h  century  619.0 
20'h  century  620.0 
21"  century  621.0 
If  the  exact  date  is  known,  use  the  category  code  in  conjunction  w#h  this 
date(e.  g.  the  year  1641  is  coded  as  617.1641  (code.  year).  If  the  day,  month 
andyear  are  Mown,  code  as  in  thefollowing  example  (17  September  1944  is 
codedas  620.17091944  (code.  daymonthyear)). 
-NoInd 
Number  of  individual  sets  of  remains  in  grme 
-Enter  the  number  of  individuals 
C-2 -Obscuration 
Salience  (visibility)  ofgrene;  affected  by  intentional  or  unintentional 
obscuration  (coverage  andlor  disturbance) 
-OBType  (Obscuration) 
If  obscuration  ispresent,  indicate  type  NB:  94LIFNCE  =  J17SIBILIY7 
-enter  code 
I  Natural 
2  Human  Action 
C.  2  Remains  Table 
-RemainsID 
Used  to  identify  an  individual  set  of  remains 
-enter  unique  number  to  identify  the  set  of  remains 
-GravelD 
-Sex 
-Status 
-enter  appropriate  GravelD  number 
Eytimated  or  Iwown  biological  sex  of  the  individual 
-enter  code 
I  Male 
2  Female 
3  Undctcnrdncd 
The  military  or  civilian  status  of  the  individual 
-enter  code 
I  Mlitary 
2  Civilian 
3  Undetennined 
-TMB  (General  terminology  regarding  location) 
Used  when  the  remains  are  located  in  a  mass  grave 
-enter  code 
I  TOP 
2  Nddle 
3  Bottom 
-RCL  (General  terminology  regarding  location) 
Used  when  the  remains  are  located  in  a  mass  grave 
-enter  code 
I  Right 
2  Ccntre 
3  LCft 
C-3 -Orientation 
Yhe  orientation  (polar  direction  of  the  remains  (the  direction  the  head  lies  1) 
in  relation  to  the  line  between  the  skull  and  the  centre  of  the  pelvis  (Heizer 
1958:  65)  or  the  direction  the  body  isfacing  (Sprague  1968:  482))  within  the 
grave  in  relation  to  magnetic  north  (1he  cranium  or  torso  being  the  point  of 
origin) 
-enter  in  degrees  (0.0  =  Unknown  orientation;  360.0  =  North) 
-OrientRange 
The  range  the  orientation  (above)  of  the  grave  is  directed  in  relation  to 
magnetic  north 
-enter  range 
1  1-450 
2  46-90' 
3  91-135' 
4  136-1800 
5  181-2250 
6  226-270* 
7  271-3150 
8  316-360' 
-Date 
Date  or  time  period  of  interment  using  the  dating  mid  coding  system  (see 
above) 
-enter  code 
-Articulation 
Level  of  the  articulation  (bones  in  the  correct  position  and  in  colyunction 
with  the  correct  anatomical  element(s))  of  the  remains  (based  on  the 
percentage  of  the  remains  present)  using  thefollowing  coding  system 
-enter  code 
1  1-25% 
2  26-50% 
3  51-75% 
4  76-100% 
-ContainerlD 
Type  of  container  associated  with  individual  (if  applicable) 
-enter  code 
2  Blanket 
3  Shroud 
4  Coffin 
5  Body  Bag 
6  Other 
7  Plastic  Bag 
C-4 -Age 
atimated  or  Imown  age  of  the  individual  using  thefollowing  categories  and 
coding  system 
-enter  code 
0.0  0-  unknown 
110.0  1  month  -6  years 
120.0  7  -12  years 
130.0  13-19  years 
210.0  20  -  29  years 
220.0  30  -  39  years 
310.0  40  -  49  years 
510.0  50  -  59  years 
520.0  60  -  69  years 
530.0  70  -  79  years 
540.0  80  -  89  years 
100.0  1--  18  years 
200.0  19  -35  years 
250.0  25  -  45  years 
300.0  35  -  50  years 
400.0  9  50  years 
500.0  ý  50  years 
-CoDID  (Cause  of  Death) 
Determined  or estimated  cause  ofdeath 
-enter  code 
I  Combat  Related 
2  Extra-judicial/intent 
3  Sickness/Malnutrition 
4  Natural 
-Arm]]D 
Yhe  upper  limb's  physicalposition  within  the  grave  in  relation  to  the  body 
-enter  code 
I  Side 
2  In/On  Front 
3  Behind 
4  Above  Head 
5  Outstretched 
6  Flexed 
7  Undetennined 
-HeadID 
The  head's  position1direction  within  the  grave 
-enter  code 
I  Supine 
2  Prone 
3  Face  Left 
4  Face  Right 
5  Face  Down 
6  Face  Up 
7  Undetcrirdned. 
C-5 -Position 
7he  body's  overallphysicalposilim  wilhih  the  grave 
-enter  code 
2  Prone 
3  Supine 
4  Extmided-Right 
5  Extcnded-Lcft 
6  Crouched 
7  Mcxcd 
8  Flexcd-Right 
9  Flcxcd-Lcfl 
10  Unpacm/disarticulatcd 
-Mutilation  Presence 
Localim  (if  applicable)  of  fratima  (defacemem) 
-enter  code 
I  lead 
2  Uppcr  body 
3  Lowa  body 
-Comming  ing 
Preseme  or  absetice  of  commitighhg  of  remahis  withiti  burial 
-enter  code 
I  Prcscnt 
0  Abscm 
Presence/Absence  of  Ritual  Markers 
Presetice  ofabsewe  of  ritual  markers  with  remahis 
-Nonnative  Body  Position 
Presetice  or  absence  tiormalive  body  posilimitig  ofremahis  withih  burial 
-enter  code 
I  Norni  body  Position 
0  Not  Nonn  Body  Position 
-Grave  Marker 
Presetwe  or  absetwe  ofgrave  marker  associated  with  burial 
-enter  code 
I  Prcscnt 
0  Abscnt 
-Clothing 
Presetice  or  abseme  wrmalive  clothbig  withih  burial 
-enter  code 
I  Prcscnt 
0  Abscm 
-Grave  Goods 
Presence  or  absence  of9r6nle  goods  associated  with  burial 
-enter  code 
I  Picscm 
0  Abscm 
C-6 -Miscellaneous  Artefacts*  *(Items  not  normally  associated  with  a  burial) 
Presence  or  absence  aberrant  arlefacts  withiii  burial 
-enter  code 
1  Present 
0  Absent 
C.  3  Artefact  Table 
-ArtefactID 
Used  to  identify  artifacts  in  the  database 
-General  Location1l) 
Descriptive  artefact  positioit  in  relatioti  to  grave 
-enter  code 
I  Inside  burial 
2  Outside  burial 
3  Above  burial  (fill) 
4  Surface 
-Grave  Location 
Descriptive  artefact  position  in  the  grave 
-enter  code 
I  North  I  North-west 
2  South  I  North-east 
3  East  I  North-centre 
4  West  2  South-west 
5  Centre  2  South-east 
6  Entire  2  South-centrc 
3  East-centre 
4  West-centre 
-GenTypelD 
General  Artefact  Type 
-enter  code 
I  Armaments,  etc 
2  Clothing 
3  Personal  Item 
4  Tool/Equip 
5  Stone 
6  Flora 
7  Fauna 
8  Unidentified 
9  Composite 
-RemainsB) 
-enter  appropriate  RemainsID  number 
-GravelD 
-enter  appropriate  GraveID  number 
-CemeteryID 
-enter  appropriate  CemeteryID  number 
C-7 APPENDix  D-  CODING  SYSTEM  AND  DEFINITIONS  FOR  FIELDS  AND 
ENTRIES  FOR  MATLAB  (WITH  SOM  TOOLBOX) 
D.  1  Data  file  (.  data)  format  directions 
The  input  data  is  stored  in  ASCII-form  as  a  list  of  entries,  one  line  being  reserved 
for  each  input. 
The  first  line  of  the  file  is  reserved  for  status  knowledge  of  the  entries.  In  data  files 
the  optional  items  are  ignored. 
After  the  first  line  are  the  data  lines,  comment  lines  or empty  lines.  Each  data  line 
contains  one  data  vector  (case)  and  its  labels.  From  the  beginning  of  the  line,  the 
values  of  the  vector  components  (variables)  are  separated  by  spaces  (single  space  or 
tab),  then  labels,  again  separated  by  a  space.  If  there  are  missing  values  in  the 
vector,  they  sould  be  indicated  with  the  string  'NaN'. 
Comment  lines  start  withV.  Comment  lines  as  well  as  empty  lines  are  ignored, 
except  if  the  comment  line  starts,  %Nith  '#n'  or  '#F.  In  the  former,  the  line  should 
contain  given  labels  (from  Vesanto  et  al.  (2000:  58)). 
D.  2  Field  definitions  and  coding 
-RemainsID 
Used  to  identify  an  individual  set  of  remains 
-enter  unique  number  to  identify  the  set  of  remains 
-Status 
7he  military  or  civiliati  status  of  the  hidividual 
-enter  code 
I  Civilian 
0  Not  Civilian/Undetennined 
-ContainerID 
Presence  or  Absence  of  normative  container  associated  with  individual 
-enter  code 
I  Present 
0  Absent 
Cause  of  Death  variables 
Cause  ofDeath,  determined  or estimated  -four  presencelahsence  variables 
-Cause  of  Death  Combat  Related  (CoD-CR) 
Presence  or  absence  ofdetermined  or  estimated  cause  ofdeath  as  combat 
related 
-enter  code 
I  Present 
0  Absent 
D-1 -Cause  of  Death  Extra-judicial  (CoD-EJ) 
Presence  or  absence  of  determined  or  estimated  cause  of  death  as  extra- 
judicial 
-enter  code 
I  Present 
0  Absent 
-Cause  of  Death  Sickness/Disease  (CoD-SD) 
Presence  or  absence  of  determined  or  estimated  cause  of  death  as  sickness 
or  disease 
-enter  code 
1  Present 
0  Absent 
-Cause  of  Death  Natural  (CoD-N) 
Presence  or  absence  of  determined  or  estimated  cause  of  death  as  natural 
-enter  code 
I  Present 
0  Absent 
-Mutilation  Presence  (Mut) 
Presence  or  absence  of  trauma  (defacement) 
-enter  code 
1  Present 
0  Absent 
-Normative  Body  Position  (BodPos) 
Presence  or  absence  normative  body  positioning  ofremains  within  burial 
-enter  code 
I  Nonn  body  Position 
0  Not  Nonn  Body  Position 
Ritual  Markers  associated  with  remains 
Presence  or  absence  of  ritual  markers  with  remains 
-Grave  Marker  (Marker) 
-enter  code 
I  Present 
0  Absent 
-Clothing  (Cloth) 
-enter  code 
I  Present 
0  Absent 
-Grave  Goods  (GG) 
-enter  code 
I  Present 
0  Absent 
D-2 -Miscellaneous  Artefacts  (Misc.  )*  *(Items  not  normally  associated  with  a  burial) 
-enter  code 
Prcscnt 
Abscnt 
-CemeteryType  (CemType) 
Yhe  Imowit  (or  hypothesized)  permaiieticy  of  the  cemetery 
-enter  code 
Penuanent 
Tcmporary 
-Obscuration  (ObInt) 
Intentional  obscuration  presence  or absence  (possible  patterns  in  type  may 
appear 
-enter  code 
I  Present 
0  Absent 
-Label 
Used  to  identify  dalaset(or  case  number)  on  resulting  map 
-enter  data  name  (e.  g.  Spain,  Balkans)  or  case  number 
D.  3  Abbreviations  used  as  labels  to  identify  sites  and  variables  in  MATLAB 
D.  3.1  All  Data 
Label  Name  Type 
Ant  Antietam,  Maryland,  USA  Conflict 
Custer  Little  Big  Horn  Cemetery,  Montana,  USA  Conflict 
Ox  Ox  Hill,  Virginia,  USA  Conflict 
Snake  Snake  Hill,  Fort  Eric,  Ontario  Conflict 
Prspct  Prospect  Hill,  Ontario,  Canada  Normative 
Towton  Towton,  Yorkshire,  UK  Conflict 
Fisher  Fishergate  (St.  Andrews),  Yorkshire,  UK  Normative 
SpnB  Benegiles,  Zamora,  Spain  Conflict 
SpnO  Olmedillo  de  Roa,  Burgos,  Spain  Conflict 
SpnV  Vadoncondes,  Burgos,  Spain  Conflict 
SpnVil  Villaviciosa,  Asturias,  Spain  Conflict 
SpnNrm  Murelaga,  Vizcaya,  Spain  Normative 
SpnNrm  Villanueva,  Castille  y  Leon,  Spain  Normative 
Bosnia  Bosanski  Petrovac,  Republika,  Srpska  Conflict 
Croat  Pakracka  PoIjana,  Croatia  Conflict 
SerbN  Tenkovo,  Serbia  Normative 
CroatN  Slovanski  Samac,  Croatia  Normative 
BosN  Ricica, 
-Bosnia-Hercegovina 
Normative 
Korea  Yongchu-Li  District,  N  Korea  Conflict 
Korea  Army  Post,  Kangwon  Province,  N  Korea  Conflict 
Korea  Kujan,  P'yongan-Pukto  Prov.,  N  Korea  Conflict 
Korea  Unsan  County,  N  Korea  Conflict 
Korea  Chonui,  S  Korea  Conflict 
Korea  Chulwan  County,  S  Korea  Conflict 
D-3 Label  Name  Type 
Korea  Snagyi-Ri  Village,  N  Korea  Conflict 
Korea  Kujan  County,  N  Korea  Conflict 
Korea  Kujan,  South  Pyongan  Prov.,  N  Korea  Conflict 
Korea  Kacch'on-Si  District,  N  Korea  Conflict 
Skorca  Sam  Jong  Don  Village,  S  Korea  Normative 
Ynktn  Yankton,  SD,  USA  Normative 
D.  3.2  All  Conflict  Data 
Label  Name  Type 
Ant  Antietam,  Maryland,  USA  Conflict 
Custer  Little  Big  Hom  Ccmctcry,  Montana,  USA  Conflict 
Ox  Ox  Hill,  Virginia,  USA  Conflict 
Snake  Snake  Hill,  Fort  Eric,  Ontario  Conflict 
To%%Ion  Tomon,  Yorkshire,  UK  Conflict 
SpnB  Benegiles,  Zarnom,  Spain  Conflict 
Spno  Olmcdillo  de  Roa,  Burgos,  Spain  Conflict 
SpnV  Vadoncondcs,  Burgos,  Spain  Conflict 
SI)nVil  Villaviciosa,  Asturias,  Spain  Conflict 
Bosnia  Bosanski  Pctrovac,  Rcpublika  Srpska  Conflict 
Croat  Pakracka  PoIjana,  Croatia  Conflict 
Korea  Yongchu-Li  District,  N  Korea  Conflict 
Korea  Army  Post,  Kangwon  Province,  N  Korea  Conflict 
Korea  Kujan,  P'yongan-Pukto  Prov.,  N  Korea  Conflict 
Korea  Unsan  County,  N  Korea  Conflict 
Korea  Chonui,  S  Korea  Conflict 
Korea  Chulman  County,  S  Korea  Conflict 
Korea  Snagyi-Ri  Village,  N  Korea  Conflict 
Korea  Kujan  County,  N  Korea  Conflict 
Korea  Kujan,  South  Pyongan  Prov.,  N  Korea  Conflict 
Korea  Kaoch'on-Si  District,  N  Korea  Conflict 
D.  3.3  Spain  Data 
Label  Name  Type 
SpnB  Bcncgiles,  Zamora,  Spain  Conflict 
SpnO  Olmedillo  de  Roa,  Burgos,  Spain  Conflict 
SpnV  Vadoncondes,  Burgos,  Spain  Conflict 
SpnVil  Villaviciosa,  Asturiasý  Spain  Conflict 
SpnNrm  h1urclaga,  Vizca)2,  Spain  Normative 
SpnNrm  Villanueva,  Castille  y  Leon,  Spain  Normative 
D.  3.4  Korea  Data 
Label  Name  Type 
Korea  Yongcbu-Li  District,  N  Korea  Conflict 
Korea  Army  Post,  Kangwon  Province,  N  Korea  Conflict 
Korea  Kujan,  P'yongan-Puk-to  Prov.,  N  Korea  Conflict 
Korea  Unsan  County,  N  Korea  Conflict 
Korea  Chonui,  S  Korea  Conflict 
Korea  Cliul%%-an  County,  S  Korea  Conflict 
D-4 Label  Name 
Korea  Snag)i-Ri  Village,  N  Korea 
Korea  Kujan  Count),,  N  Korea 
Korea  Kujan,  South  Pyongan  Prov.,  N  Korea 
Korea  Kacch'on-Si  District,  N  Korea 
Skorca  Sam  Jong  Don  Village,  S  Korea 
Ynktn  Yankton,  SD,  USA 
D.  3.5  19"'  Ccntury  North  Anicrica  Data 
Label  Name 
Ant  Antietam,  Maryland,  USA 
Custer  Little  Big  liorn  Ccmctcry,  Montana,  USA 
Ox  Ox  Hill,  Virginia,  USA 
Snake  Snake  Hill,  Fort  Eric,  Ontario 
llrspct  Prospect  Hill,  Ontario,  Canada 
D.  3.6  Mcdieval  Data 
Label  Name 
Tomon  Towton,  Yorkshire,  UK 
Fishcr  Fishcrgatc  (St.  Andrews),  Yorkshire,  UK 
D.  3.7  Variabics 
Label  Name 
Type 
Conflict 
Conflict 
Conflict 
Conflict 
Nonnative 
Nonnative 
Type 
Conflict 
Conflict 
Conflict 
Conflict 
Normative 
Type 
Conflict 
Normative 
Status  Status 
Contain  Container 
Cloth  Clothing 
Marker  Grave  Marker 
GG  Grave  Goods 
Misc  Miscellaneous  Artefacts 
Bodllos  Body  Position  (normative) 
Mut  Mutilation 
CoD-El  Cause  of  Death-Extra-judicial 
CoD-CR  Cause  of  Death-Combat  related 
CoD-SD  Cause  of  Deadi-Sickness/Discase 
CoD-N  Cause  of  Dcath-Natural 
CcmTyp  Cemetery  Type  (normative) 
ObInt  Intentional  Obscuration 
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IIII APPENDix  F-  SPSS  RESULTS 
Statistical  tables  and  figures  referred  to  in  Chapter  5:  Applications  and  Results  of 
Multivariate  Techniques 
F.  1  All  Data  Results 
Total  Variance  Explained 
Initial  Eigenval  es  Extraction  Sums  of  Squa  ed  Loadings 
Component  Total  %  of  Vafiance  Cumulative  %  Total  %  of  Vadance  Cumulative  % 
_  1  4.372  31.230  31.230  4.372  31.230  31.230 
2  1.994  14.244  45.474  1.994  14.244  45.474 
3  1.434  10.241  55.716  1.434  10.241  55.716 
4  1.064  7.601  63.316  1.064  7.601  63.316 
5  1.042  7.440  70.756  1.042  7.440  70.756 
6 
. 
862  6.155  76.911 
7 
. 
783  5.595  82.506 
8 
. 
611  4.363  86.869 
9 
. 
479  3.423  90.292 
10 
. 
424  3.029  93.321 
11 
. 
338  2.417  95.738 
12 
. 
294  2.097  97.835 
13 
. 
200  1.426  99.260 
. 
14 
. 
104  . 
740  100.000 
Extraction  Method:  Pflncipal  Component  AnaWis. 
Table  F.  1  All  Data  -  Factor  Analysis  (coefficients;  Principal  Components  (Correlation  matrix) 
with  Eigenvalues  sct  to  1) 
Communalitles 
Initial  Extraction 
STATUS  1.000  .  857 
CONTAIN  1.000  .  748 
CODCR  1.000  .  845 
CODEJ  1.000  .  819 
COIDSID  1.000  .  847 
CODN  1.000  .  732 
MUT  1.000  . 
539 
MARKER  1.000  . 
590 
CLOTHING  1.000  . 
730 
GG  1.000  . 
324 
BODPOSIT  1.000  . 
608 
misc  1.000  . 
672 
CEMTYPE  1.000  . 
736 
OBINTNT  1.000  . 
857 
Extraction  Method:  Principal  Component  Analysis. 
Table  F.  2  All  Data  -  Factor  Analysis  (coefficients;  Principal  Components  (Correlation  matrix) 
, "ith  Eigenvalues  set  to  1) 
F-I Correlation  Matrix 
STATUS  CONTAIN  CODCR  CODEJ  CODSD  CODN  MUT  MARKER  CLOTHING  GG  BODPOSIT  MISC  CEIVITYPE  OBINTNT 
Correlation  STATUS  1.000  .  573  -.  832  .  114  .  255  . 317  -A72  .  317  .  104  .  128 
.  532  -.  311  . 203  -.  114 
CONTAIN 
.  573  1.000  -.  529  .  368  . 339  .  419  -3m  .  438  .  092  .  198 
.  606  -.  474  .  519  -.  106 
CODCR  -.  832  -.  529  1.000  -.  220  -.  236  -.  278  .  445  -.  252  -.  092  -.  105  -.  421  .  316  -.  278  .  064 
CODEJ 
.  114  -.  368  -.  220  1.000  -.  149  176  .  146  -214  -1408  -.  094  -.  356  .  470  --5m  .  026 
CODSD 
. 255  .  339  -.  236  -.  149  1.000  -.  189  -.  165  .  107  -.  023  .  011  .  199  -.  194  .  194  .  019 
COON 
. 317  .  419  -.  278  178  -.  189  1.000  -.  194  .  387  .  110  .  183 
.  337  -.  234  .  248  -.  051 
MUT  -.  472  -3SO  . 445  .  146  -.  165  -.  194  1.000  -.  174  ..  006  -.  049  -.  337  .  291  -.  006 
.  017 
MARKER 
. 317  .  438  -.  252  214  .  107  .  387  -.  174  1.000  .  262  .  219  .  319  -.  186  . 233  -.  075 
CLOTHING 
.  104  .  092  -.  092  -308  -.  023  .  110  -.  006  . 262  1.000  .  129 
. 045  . 320  -.  172  -.  043 
GG 
.  128  .  198  -.  105  -.  094 
.  011  .  183  -.  049  .  219  .  129  1.000  .  147  -.  133  .  133  -.  027 
BODPOSIT  Z32  . 
606  -.  421  -.  356  .  199  .  337  -.  337  .  319  .  045  .  147  1.000  -.  440  .  545  -.  055 
misc  -.  311  -.  474  .  316  A70  -.  194  -.  234  . 291  -.  186  . 320  -.  133  -.  440  1.000  -_538  .  100 
CEIVITYPE 
. 203  . 
519  -.  278  -.  538  .  194  . 248  -.  006  233  -.  172  .  133  .  545  -.  538  1.000  -.  205 
OBINTNT  -.  114  -.  106  .  084  .  026  .  019  -.  051  . 017  -.  075  -.  043  -.  027  -.  055  .  100  -.  205 
. 
1.000 
Table  F.  3  All  Data  Factor  Analysis  (coefficients;  Principal  Components  (Correlation  matrix)  Nvith  Eigenvalues  set  to  1) 
Proximity  Matrix 
ITI 
t!  j 
Matrix  ile  Input 
Case  STATUS  CONTAIN  CODCR  CODEJ  CODSD  CODN  MUT  I  MARKER  CLOTHING  GG  BODposrr  MISC  CEMTYPE  OBINTNT 
STATUS  1.000  . 
666  .  010  .  143  .  197  .  264  .  028  .  406  .  509  .  080 
. 
728 
.  110  .  647  .  003 
CONTAIN 
. 
666  1.000  . 
016 
. 
000 
.  251  .  338 
.  007  .  473 
. 
409 
.  106 
. 
686 
. 
013  .  629  .  000 
CODCR 
.  010 
. 
016  1.000  .  000 
. 
000  .  000 
. 
357 
.  059 
. 
186 
. 
015 
. 
095 
.  312  . 
171  .  026 
CODEJ 
.  143 
. 
000 
.  000  1.000 
. 
000 
.  000  .  149 
. 
016 
. 
205 
.  000 
. 
031 
. 
361  . 
026  .  018 
CODSD 
.  197 
. 
251 
. 
000 
. 
000  1.000 
. 
000 
. 
000  .  155 
.  120 
.  049 
.  185  . 
007  .  173  .  016 
CODN 
.  264 
. 
338  .  000  .  000 
.  000  1.000 
.  000  .  341 
. 
199 
.  129 
. 
278 
. 
006  .  232  .  000 
MUT 
.  028  .  007  .  357  .  149 
.  000 
. 
000  1.000 
.  041 
. 
130 
. 
023 
.  049  . 
256  . 
138  .  015 
MARKER 
.  406 
. 
473 
.  059  .  016 
.  155  .  341 
.  041  1.000 
. 
381 
.  128 
.  408  .  068  . 
370  .  000 
CLOTHING 
.  509 
. 
409  .  186  .  205 
.  120  .  199  .  130 
.  381  1.000 
.  084 
.  466  .  313  .  455  .  008 
GG 
. 
080 
. 
106 
.  015  .  000 
.  049 
.  129 
.  023 
.  128 
.  084  1.000 
.  085  . 
000  . 
076  .  000 
BODPOSIT 
. 
728 
. 
686  -.  095 
. 
031 
.  185 
.  278 
.  049 
.  408 
. 
466 
.  085  1.000  . 
066  .  751  . 
007 
MISC 
.  110 
. 
013 
. 
312  .  361 
.  007 
.  006 
.  256 
.  068 
.  313 
.  000 
.  066  1.000  .  085  .  031 
CEIVITYPE 
.  647  . 
629 
.  171  . 
026 
.  173 
. 
232 
.  138 
. 
370 
. 
455 
. 
076 
. 
751 
. 
085  1.000  . 
000 
OBINTNT  1  .  003  1  . 
000  1  .  026  1  . 
018  1  .  016  1  .  000  1  .  015 
.  000 
. 
008 
.  000 
.  007  .  031  .  000  1  1.0001 
Table  FA  All  Data  -  Hierarchical  Clustering:  Between-group  Average;  Jaccard  Measure  of  Variables Dendrogram  using  Average  Linkage  (Between  Groups) 
Rescaled  Distance  Cluster  Combine 
CASEa5  10  15  20  25 
Label  Num  --------------------------------------------------- 
BODPOSIT  11 
CEMTYPE  13 
STATUS  1 
CONTAIN  2 
CLOTHING  9 
MARKER  8 
CODN  6 
CODSD  5 
GG  10 
CODEJ  4 
misc  12 
CODCR  3 
MUT  7 
OBINTNT  14 
Figure  F.  1  All  Data  -  Hicrarchical  Clustrrillg:  Betwecil-group  A-*,  crtgc;  Jaccard  Measure  of 
Variables 
F-3 Dendrogram  using  Average  Linkage  (Between  Groups) 
Rescaled  Distance  Cluster  Combine 
CASE05  10  15  20  25 
Label  Num  --------------------------------------------------- 
402 
434 
391  - 
400  - 
401  - 
397 
399  - 
395  - 
396  - 
392  - 
394 
433 
420  - 
421  - 
261  - 
411  - 
415  - 
385  - 
410  - 
378  - 
384 
375 
377 
372 
374 
366  - 
36B  - 
349  - 
358  - 
342  - 
344  - 
339  - 
340  - 
296  - 
299  - 
294 
295 
284 
285 
263 
267 
335 
370 
417 
337 
338 
353 
429 
259 
Figure  F.  2  All  Data  -  Hierarchical  Clustering:  Cluster  membership  2-5;  Between-group  Average; 
Jaccard  Measure 
F-4 325 
329 
301 
317 
351 
427 
281 
328  - 
345  - 
323  - 
324 
313  - 
316  - 
303  - 
305  - 
300  - 
326  - 
425  - 
223  - 
312  - 
319  - 
306  - 
310  - 
245  - 
302  - 
356  - 
382  - 
258  - 
297 
352  - 
273  - 
289  - 
266  - 
272  - 
260  - 
219 
367 
419  - 
237  - 
355  - 
359  - 
341  - 
343  - 
249  - 
336  - 
247 
376  - 
418  - 
225  - 
347  - 
365  - 
292  - 
332  - 
276  - 
283  - 
257 
Figure  F.  2  All  Data  -  Hierarchical  Clustering:  Cluster  membersllip  2-5;  Betwecn-group  Average; 
Jaccard  Measure  (con't.  ) 
F-5 264 
232 
234 
422 
423 
268 
407 
412 
381 
386 
373 
380 
362 
364 
360 
361 
334 
348 
331 
333 
287 
293 
278 
286 
271 
275 
269 
330 
369 
379 
282 
416 
426 
256 
40B 
414 
383 
387 
363 
371 
350 
357 
280 
291 
274 
277 
406 
432 
388 
405 
404 
430 
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F-I  I Final  Cluster  Centers 
Cluster 
1  2  3  4  5 
STATUS  1  1  0  0  1 
CONTAIN  1  1  0  0  0 
CODCR  0  0  1  0  0 
CODEJ  0  0  0  1  1 
CODSID  0  0  0  0  0 
CODN  0  0  0  0  0 
MUT  0  0  0  1  0 
MARKER  0  1  0  0  0 
CLOTHING  0  1  0  1  1 
GG  0  0  0  0  0 
BODPOSIT  1  1  0  0  0 
misc  0  0  0  1  1 
CEIVITYPE  1  1  1  1  0 
OBINTNT  10  10  10  101  01 
Table  F.  5  All  Data  -  K-mcans  Clustering:  Cluster  mcmbersMp  5;  Squared  Euclidean  distance 
Final  Cluster  Centers 
Cluster 
1  2  3  4  5 
STATUS  Civilian  Civilian  Military  Military  Civilian 
CONTAIN  Yes  Yes  No  No  No 
CODCR  No  No  Yes  No  No 
CODEJ  No  No  No  Yes  Yes 
COIDSID  No  No  No  No  No 
CODN  No  No  No  No  No 
MUT  No  No  No  Yes  No 
MARKER  No  Yes  No  No  No 
CLOTHING  No  Yes  No  Yes  Yes 
GG  No  No  No  No  No 
BODPOSIT  Norm  Norm  No  No  No 
MISC  No  No  No  Yes  Yes 
CEIVITYPE  Perm  Perm  Perm  Perm  Temp 
OBINTNT  ,  No  No  No  No  No 
Table  F.  6  All  Data  -  K-means  Clustering:  Cluster  membership  5;  Squared  Euclidean  distance 
Number  of  Cases  In  each  Cluster 
Cluster  1  105.000 
2  146.000 
3  124.000 
4  8.000 
5  51.000 
Valid  434.000 
Missing  1  .  000  1 
Table  F.  7  All  Data  -  K-mcans  Clustering:  Cluster  membership  5;  Squared  Euclidean  distance 
F-12 F.  2  All  Conflict  Data  Results 
Total  Variance  Explained 
Initial  Eigenval  Extraction  Sums  of  Squa  Loadings 
Component  Total  %  of  Variance  Cumulative  %  Total  %  of  Variance  Cumulative  % 
1  3.259  27.158  27.158  3.259  27.158  27.158 
2  1.612  13.430  40.588  1.612  13.430  40.588 
3  1.425  11.874  52.463  1.425  11.874  52.463 
4  1.251  10.421  62.884  1.251  10.421  62.884 
5  1.006  8.382  71.266  1.006  8.382  71.266 
6  .  921  7.678  78.944 
7  . 
739  6.162  85.106 
8  .  627  5.221  90.328 
9  . 
473  3.945  94.273 
10 
.  342  2.849  97.122 
11  .  189  1.577  98.699 
12  .  156  1.301  100.000 
Extraction  Method:  Principal  Component  Analysis. 
Table  F.  8  All  Conflict  Data  -  Factor  Analysis  (coefficients;  Principal  Components  (Correlation 
matrix)  with  Eigenvalues  set  to  1) 
Communalities 
Initial  Extraction 
STATUS  1.000  .  829 
CONTAIN  1.000  .  594 
CODCR  1.000  .  774 
CODEJ  1.000  .  872 
CODSD  1.000  .  713 
MUT  1.000 
. 
764 
MARKER  1.000 
. 
573 
CLOTHING  1.000 
. 
779 
GG  1.000 
. 
289 
BODPOSIT  1.000 
.  651 
misc  1.000 
. 
675 
CEMTYPE  1.000 
. 
727 
OBINTNIT  1.000 
. 
720 
Extraction  Method:  Principal  Component  Analysis. 
Table  F.  9  All  Conflict  Data  -  Factor  Analysis  (cocfficients;  Principal  Components  (Correlation 
matrix)  wifli  Eigcnvalues  set  to  1) 
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F-19 Final  Cluster  Centers 
Cluster 
1  2  3 
STATUS  0  1  0 
CONTAIN  0  0  0 
CODCR  1  0  1 
CODEJ  0  1  0 
CODSID  0  0  0 
MUT  0  0  0 
MARKER  0  0  0 
CLOTHING  1  1  0 
GG  0  0  0 
BODPOSIT  1  0  0 
misc  1  1  0 
CEIVITYPE  1  0  1 
OBINTNT  10  0  01 
Table  F.  12  All  Conflict  Data  -  K-means  Clustering:  Cluster  membership  3;  Squared  Euclidean 
distance 
Final  Cluster  Centers 
Cluster 
1  2  3 
STATUS 
I 
Military  Civilian  Military 
CONTAIN  None  None  None 
CODCR  Yes  No  Yes 
CODEJ  No  Yes  No 
CODSID  No  No  No 
MUT  No  No  No 
MARKER  No  No  No 
CLOTHING  Yes  Yes  No 
GG  No  No  No 
BODPOSIT  Norm  No  No 
MISC  Yes  Yes  No 
CEIVITYPE  Norm  Temp  Norm 
OBINTNT  ,  No  No  No 
Table  F.  13  All  Conflict  Data  -  K-means  Clustering:  Cluster  membership  3;  Squared  Euclidean 
distance 
Number  of  Cases  In  each  Cluster 
Cluster  1  32.000 
2  60.000 
3  91.000 
Valid  183.000 
1  Missing  1  . 
000  1 
Table  F.  14  All  Conflict  Data  -  K-mcans  Clustering:  Cluster  membership  3;  Squared  Euclidean 
distance 
F-20 Individual  Site  Data  Results 
F.  3  Spain: 
Total  Variance  Explained 
Initial  Eiaenval  es  Extraction  Sums  of  Sclu  ed  Loadings 
Component  -Total  --I  %  of  Vadance  Cumulative  %  Total  %  of  Vadance  Cumulative  % 
1  4.132  45.916  45.916  4.132  45.916  45.916 
2  1.374  15.262  61.178  1.374  15.262  61.178 
3 
.  928  10.312  71.490 
4  .  804  8.933  80.422 
5 
. 
488  5.426  85.849 
6 
. 
436  4.848  90.697 
7  .  341  3.788  94.485 
8 
. 
338  3.755  98.239 
19  . 
158  1.761  100.000 
Extraction  Method:  Principal  Component  Analysis. 
Table  F.  15  Spain  Data  -  Factor  Analysis  (coefficients;  Principal  Components  (Correlation  matrix) 
with  Eigcnvalues  set  to  1) 
Communalities 
Initial  Extraction 
CONTAIN  1.000  .  801 
CODEJ  1.000  .  776 
CODSID  1.000  .  744 
CODN  1.000  .  687 
MUT  1.000  . 
156 
MARKER  1.000  . 
625 
GG  1.000  . 
414 
BODPOSIT  1.000 
. 
718 
misc  1.000 
. 
557 
CEMTYPE  1.000  .  877 
Extraction  Method:  Principal  Component  Analysis. 
Table  F.  16  Spain  Data  -  Factor  Analysis  (coefficients;  Principal  Components  (Correlation  matrix) 
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Figure  F.  6  Spain  Data  -  Hierarchical  Clustering:  Cluster  membership  2-5;  Bctwecn-group 
Average;  Jaccard  Measure  (con't.  ) 
F-24 Initial  Cluster  Centers 
Cluster 
1  2  3 
CONTAIN  0  0  1 
CODEJ  1  1  0 
CODSD  0  0  0 
CODN  0  0  1 
MUT  0  1  0 
MARKER  1  0  0 
GG  0  0  0 
BODPOSIT  1  0  1 
misc  0  1  0 
CEMTYP  1  0  1 
Table  F.  19  Spain  Data  -  K-means  Clustering:  Cluster  meinbership  3;  Squared  Euclidean  distance 
Initial  Cluster  Centers 
Cluster 
1  2  3 
CONTAIN  No  No  Yes 
CODEJ  Yes  Yes  No 
CODSID  No  No  No 
CODN  No  No  Yes 
MUT  No  Yes  No 
MARKER  Yes  No  No 
GG  No  No  No 
BODPOSIT  Yes  No  Yes 
MISC  No  Yes  No 
CEIVITYPE  Perm  Temp  Perm 
Table  F.  20  Spain  Data  -  K-means  Clustering:  Cluster  membership  3;  Squared  Euclidean  distance 
Number  of  Cases  in  each  Cluster 
Cluster  1  8.000 
2  26.000 
3  34.000 
Valid  68.000 
Missing 
. 
000 
Table  F.  21  Spain  Data  -  K-means  Clustering:  Cluster  membership  3;  Squared  Euclidean  distance 
F-25 FA  Korea: 
Total  Variance  Explained 
Initial  Eiqenvalu  s 
-  - 
Extraction  Sums  of  Squa  d  Loadinqs 
Component  Total 
T% 
of  Variance  Cumulative  %  Total  %  of  Variance  Cumulative  % 
1  5.873  48.943  48.943  5.873  48.943  48.943 
2  1.342  11.184  60.127  1.342  11.184  60.127 
3  1.035  8.625  68.751  1.035  8.625  68.751 
4 
. 
988  8.229  76.981 
5 
. 
847  7.061  84.042 
6 
. 
522  4.346  88.388 
7 
. 
481  4.009  92.397 
8 
. 
382  3.185  95.582 
9  -.  321  2.672  98.253 
10 
. 
188  1.563  99.816 
11  2.206E-02 
. 
184  100.000 
112  1  9.082E-1  71  7.568E-16  1  100.000  1 
Extraction  Method:  Principal  Component  Analysis. 
Table  F.  22  Korea  Data  -  Factor  Analysis  (coefficients;  Principal  Components  (Coffelation  matrix) 
with  Eigenvalues  set  to  1) 
Communalities 
Initial  Extraction 
STATUS  1.000  .  962 
CONTAIN  1.000  .  750 
CODCR  1.000  .  929 
CODSID  1.000  .  773 
CODN  1.000  .  554 
MARKER  1.000  .  564 
CLOTHING  1.000  .  583 
GG  1.000  .  734 
BODPOSIT  1.000  .  700 
MISC  1.000  .  469 
CEMTYPE  1.000  .  962 
OBINTNT  1.000  .  270 
Extraction  Method:  Principal  Component  Analysis. 
Table  F.  23  Korea  Data  -  Factor  Analysis  (coefficients;  Principal  Components  (Correlation 
matrix)  with  Eigenvalues  set  to  1) 
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F-27 Dendrogram  using  Average  Linkage  (Between  Groups) 
Rescaled  Distance  Cluster  Combine 
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Figure  F.  7  Korea  Data  -  Hierarchical  Clustering:  Between-group  Average;  Jaccard  Measure  of 
Variables 
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F-28 Dendrogram  using  Average  Linkage  (Between  Groups) 
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Figure  F.  8  Korea  Data  -  lEerarcWcal  Clustering:  Cluster  membersWp  2-5;  Between-group  Average; 
Jaccard  Measure 
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Figure  F.  8  Korea  Data  -  Hierarcl-dcal  Clustering:  Cluster  membersMp  2-5;  Between-group  Average; 
Jaccard  Measure  (con't.  ) 
F-30 Final  Cluster  Centers 
Cluster 
1  2  3 
STATUS  1  0  1 
CONTAIN  1  0  1 
CODCR  0  1  0 
CODSID  0  0  0 
CODN  1  0  0 
MARKER  0  0  1 
CLOTHING  0  0  1 
GG  0  0  0 
BODPOSIT  1  0  1 
MISC  0  0  0 
CEIVITYPE  1  0  1 
OBINTNT  1  01  01  01 
Table  F.  26  Korea  Data  -  K-means  Clustering:  Cluster  membership  3;  Squared  Euclidean  distance 
Final  Cluster  Centers 
Cluster 
1  2  3 
STATUS  Civilian  Military  Civilian 
CONTAIN  Yes  No  Yes 
CODCR  No  Yes  No 
CODSID  No  No  No 
CODN  Yes  No  No 
MARKER  No  No  Yes 
CLOTHING  No  No  Yes 
GG  No  No  No 
BODPOSIT  Norm  No  Norm 
Misc  No  No  No 
CEIVITYPE  Perm  Temp  Perm 
OBINTNT  1  No  No  No 
Table  F.  27  Korea  Data  -  K-means  Clustering:  Cluster  membership  3;  Squared  Euclidean  distance 
Number  of  Cases  in  each  Cluster 
Cluster  1  18.000 
2  28.000 
3  37.000 
Valid  83.000 
Missing 
.  000 
Table  F.  28  Korea  Data  -  K-means  Clustering:  Cluster  membership  3;  Squared  Euclidean  distance 
F-31 F.  5  Balkans: 
Total  Variance  Explained 
Initial  Eigenval  es  Extraction  Sums  of  Squa  ed  Loadings 
Component  Total  of  Vadance  Cumulative  %  Total  %  of  Vadance  Cumulative  % 
1  5.788  41.345  41.345  5.788  41.345  41.345 
2  1.693  12.095  53.440  1.693  12.095  53.440 
3  1.649  11.777  65.217  1.649  11.777  65.217 
4  1.104  7.883  73.100  1.104  7.883  73.100 
5 
. 
963  6.876  79.977 
6 
. 
871  6.219  86.196 
7 
. 
599  4.275  90.471 
8 
. 
518  3.699  94.170 
9 
. 
378  2.698  96.868 
10 
. 
218  1.557  98.425 
11 
. 
140  1.003  99.428 
12  5.405E-02  . 
386  99.814 
13  2.606E-02  . 
186  100.000 
114 
3.906E-16  2.790E-15  100.000 
Extraction  Method:  Principal  Component  Analysis. 
Table  F.  29  Balkans  Data  -  Factor  Analysis  (coefficients;  Principal  Components  (Correlation  matrix) 
with  Eigcnvalues  set  to  1) 
Communalities 
Initial  Extraction 
STATUS  1.000  .  787 
CONTAIN  1.000  .  945 
CODCR  1.000  .  561 
CODEJ  1.000  .  851 
CODSID  1.000  .  604 
CODN  1.000  .  579 
MUT  1.000 
. 
901 
MARKER  1.000 
. 
487 
CLOTHING  1.000 
.  521 
GG  1.000 
.  449 
BODPOSIT  1.000 
. 
851 
MISC  1.000 
. 
902 
CEMTYPE  1.000 
.  847 
OBINTNT  1.000  .  949  j 
Extraction  Method:  Principal  Component  Analysis. 
Table  F.  30  Balkans  Data  -  Factor  Analysis  (cocfflcients;  Principal  Components  (Coffcladon  matrix) 
with  Eigenvalues  set  to  1) 
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F-33 Dendrogram  using  Average  Linkage  (Between  Groups) 
Rescaled  Distance  Cluster  Combine 
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Figure  F.  9  Balkans  Data  -  Hierarchical  Clustering:  Between-group  Average;  Jaccard  Measure  of 
Variables 
F-34 Dendrogram  using  Average  Linkage  (Between  Groups) 
Rescaled  Distance  Cluster  Combine 
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Figure  F.  10  Balkans  Data  -  Hierarchical  Clustering:  Cluster  membership  2-5;  Between-group 
Average;  Jaccard  Measure 
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Figure  RIO  Balkans  Data  -  Hierarchical  Clustering:  Cluster  membership  2-5;  Between-group 
Average;  Jaccard  Measure  (con't.  ) 
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Figure  RIO  Balkans  Data  -  Merarchical  Clustering:  Cluster  membership  2-5;  Between-group 
Average;  Jaccard  Measure  (con't.  ) 
F-37 Final  Cluster  Centers 
Cluster 
1  2  3 
STATUS  1  1  1 
CONTAIN  0  1  1 
CODCR  0  0  0 
CODEJ  1  0  0 
CODSID  0  1  0 
CODN  0  0  1 
MUT  0  0  0 
MARKER  0  0  1 
CLOTHING  1  0  1 
GG  0  0  0 
BODPOSIT  0  1  1 
misc  1  0  0 
CEIVITYPE  0  1  1 
I  OBINT  T1  01  01  01 
Table  F.  33  Balkans  Data  -  K-mcans  Clustering:  Cluster  membership  3;  Squared  Euclidean  distance 
Final  Cluster  Centers 
Cluster 
1  2  3 
STATUS  Civilian  Civilian  Civilian 
CONTAIN  No  Yes  Yes 
CODCR  No  No  No 
CODEJ  Yes  No  No 
CODSID  No  Yes  No 
COIDN  No  No  Yes 
MUT  No  No  No 
MARKER  No  No  Yes 
CLOTHING  Yes  No  Yes 
GG  No  No  No 
BODPOSIT  No  Norm  Norm 
MISC  Yes  No  No 
CEMTYPE  Temp  Perm  Perm 
OBINTNT  ,  No  No  No 
Table  F.  34  Balkans  Data  -  K-means  Clustering:  Cluster  membership  3;  Squared  Euclidean  distance 
Number  of  Cases  in  each  Cluster 
Cluster  1  31.000 
2  31.000 
3  57.000 
Valid  119.000 
Missing 
. 
000 
Table  F.  35  Balkans  Data  -  K-means  Clustering:  Cluster  mcmbcrship  3;  Squared  Euclidean  distance 
F-3  8 F.  6  191h  Century  North  America 
Total  Variance  Explained 
Initial  Eigenvalues  Extraction  Sums  of  Squa  Loadings 
Component  Total  %  of  Variance  Cumulative  %  Total  %  of  Variance  Cumulative  % 
1  4.972  41.432  41.432  4.972  41.432  41.432 
2  1.621  13.505  54.937  1.621  13.505  54.937 
3  1.117  9.312  64.249  1.117  9.312  64.249 
4  .  958  7.986  72.235 
5 
. 
775  6.459  78.694 
6 
. 
676  5.632  84.326 
7 
. 
517  4.309  88.635 
8 
. 
461  3.839  92.474 
9 
. 
388  3.236  95.709 
10  .  286  2.386  98.095 
11 
. 
144  1.201  99.297 
12  8.441  E-02  . 
703  1OO.  oOO 
Extraction  Method:  Principal  Component  Analysis. 
Table  F.  36  19'h  Century  Data  -  Factor  Analysis  (cocfficients;  Principal  Components  (Correlation 
matrix)  mrith  Eigenvalues  set  to  1) 
Communalities 
Initial  Extraction 
STATUS  1.000  .  889 
CONTAIN  1.000  .  807 
CODCR  1.000  .  871 
CODSID  1.000  .  521 
CODN  1.000  .  716 
MUT  1.000  . 
318 
MARKER  1.000  . 
702 
CLOTHING  1.000 
. 
651 
GG  1.000 
. 
265 
BODPOSIT  1.000 
. 
670 
misc  1.000 
. 
538 
CEMTYPE  1.000 
. 
761 
Extraction  Method:  Principal  Component  Analysis. 
Table  F.  37  19'h  Century  Data  -  Factor  Analysis  (coefficients;  Principal  Components  (Correlation 
matrix)  with  Eigcnvalues  set  to  1) 
F-39 Correlation  Matrix 
STATUS  CONTAIN  CODCR  CODSID  CODN  MUT  MARKER  CLOTHING  GG  BODPOSIT  MISC  CEIVITYPE 
Correlabon  STATUS  1.000  . 
820  -.  895  . 
513  . 
213  -.  430  -.  325  -.  662 
. 
173  . 
330  -.  560 
. 
400 
CONTAIN 
. 
820  1.000  -.  872 
. 
420  .  175  -.  414  -.  410  -.  496 
. 
142 
. 
431  -.  600 
. 
488 
CODCR  -.  895  -.  872  1.000  -.  459  -.  191  . 
480 
. 
371 
. 
566  -.  155  -.  364 
. 
585  -.  447 
CODSD 
. 
513 
. 
420  -.  459  1.000  -.  082  -.  221  -.  118  -.  307 
. 
135  . 
150  -.  312 
. 
205 
CODN 
. 
213  . 
175  -.  191  -.  082  1.000  -.  092  -.  082  -.  102  -.  028  . 
139 
. 
001  .  085 
MUT  -.  430  -.  414 
. 
480  -.  221  -.  092  1.000  . 
300 
. 
289  -.  074  -.  257  . 
356  -.  205 
MARKER  -.  325  -.  410 
. 
371  -.  118  -.  082  . 
300  1.000 
. 
117  -.  067  -.  527 
. 
444  -.  651 
CLOTHING  -.  662  -.  496 
. 
566  -.  307  -.  102 
. 
289  . 
117  1.000  -.  032  -.  049 
. 
376  -.  078 
GG' 
. 
173  . 
142  -.  155 
. 
135  -.  028  -.  074  -.  067  -.  032  1.000 
. 
113  -.  105 
. 
069 
BODPOS17 
. 
330 
. 
431  -.  364 
. 
150  . 
139  -.  257  -.  527  -.  049 
. 
113  1.000  -.  298 
. 
612 
misc  -.  560  -.  600 
. 
585  -.  312  . 
001 
. 
356 
. 
444 
. 
376  -.  105  -.  298  1.000  -.  413 
CEIVITYPE  ,  . 
400  . 
488  -.  447 
. 
205  . 
085  -.  205  -.  651  -.  078 
. 
069 
. 
612  -.  413  1.000 
Table  F.  38  19th  Century  Data  -  Factor  Analysis  (coefficients;  Principal  Components  (Correlation  matrix)  with  Eigenvalues  set  to  1) 
Proximity  Matrix 
C 
Matrix  File  Input 
Case  STATUS  CONTAIN  CODCR  CODSID  CODN  MUT  MARKER  CLOTHING  GG  BODPOSIT  misc  CEMTYPE 
STATUS  1.000 
. 
813 
. 
000 
. 
385 
. 
077 
. 
000 
. 
019 
. 
106 
.  051 
. 
492 
. 
015 
. 
520 
CONTAIN 
. 
813  1.000 
. 
056 
. 
313 
. 
063 
. 
031 
. 
016 
. 
212 
. 
042 
. 
606 
. 
040 
. 
640 
CODCR 
. 
000 
. 
056  1.000 
. 
000 
. 
000 
. 
383 
. 
292 
. 
672 
. 
000 
. 
265 
. 
571 
. 
341 
CODSD 
. 
385 
. 
313 
. 
000  1.000 
. 
000 
. 
000 
. 
034 
. 
061 
. 
063 
. 
197 
. 
000 
. 
200 
CODN 
. 
077 
. 
063 
. 
000 
. 
000  1.000 
. 
000 
. 
000 
. 
018 
. 
000 
. 
052 
. 
031 
. 
040 
MUT 
. 
000 
. 
031 
. 
383 
. 
000 
. 
000  1.000 
. 
269 
. 
281 
. 
000 
. 
101 
. 
333 
. 
148 
MARKER 
.  019  . 016  . 292  .  034  .  000  . 269  1.000  .  186  .  000  . 014 
. 364 
.  047 
CLOTHING 
.  106  .  212  .  672 
.  061  .  018  .  281  .  186  1.000  .  018  .  430  .  441  .  512 
GG 
. 051  .  042  .  000  .  063  . 000  . 000  . 000  . 018  1.000  .  034  .  000  . 027 
BODPOSIT 
. 492  . 606  .  265 
.  197  .  052  .  101  .  014  . 430  . 034  1.000  .  173 
. 773 
MISC 
.  015  . 040  . 571 
. 000  . 031  .  333  .  364  .  441  . 000  .  173  1.000 
.  207 
CEMTYPE 
.  520  . 640  1  . 341 
. 200  .  040  .  148  . 047  . 512 
. 027  . 773 
.  207  1.000 
Table  F.  39  19'h  Century  Data  -  Merarchical  Clustering:  Between-group  Average;  Jaccard  Measure  of  Variables Dendrogram  using  Average  Linkage  (Between  Groups) 
Rescaled  Distance  Cluster  Combine 
0 
CASE05  10  is  20  25 
Label  Num  --------------------------------------------------- 
STATUS  I 
CONTAIN  2 
BODPOSIT  10 
CEMTYPE  12 
CODSD  4 
CODCR  3 
CLOTHING  8 
MISC  11 
MUT  61 
MARKER  7 
CODN  5 
GG  9 
Figure  F.  11  19'h  Century  Data  -  Hierarchical  Clustering:  Between-group  Average;  Jaccard  Measure 
of  Variables 
Dendrogram  using  Average  Linkage  (Between  Groups) 
Rescaled  Distance  Cluster  Combine 
CASE05  10 
Label  Num  ------------------------- 
86 
91 
70 
71 
58 
80 
88 
90 
55 
79 
81 
76 
77 
74 
75 
65 
15  20  25 
---------------------- 
Figure  F.  12  19'h  Century  Data  -  Hierarchical  Clustering:  Cluster  membersMp  2-5;  Between-group 
Average;  Jaccard  Measure 
F-41 68 
62 
64 
82 
84 
72 
83 
78 
87 
73 
85 
57 
63 
66 
59 
61 
89 
56 
48 
50 
67 
69 
60 
54 
53 
47 
42 
43 
29 
31 
32 
45 
24 
30 
34 
37 
39 
25 
35 
36 
26 
33 
38 
21 
Figure  F.  12  19"'  Century  Data  -  ffierarchical  Clustering:  Cluster  membership  2-5;  Between-group 
Average;  Jaccard  Measure  (con't.  ) 
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Figure  F.  12  19'h  Century  Data  -  Hierarchical  Clustering:  Cluster  membership  2-5;  Between-group 
Average;  Jaccard  Measure  (con't.  ) 
F-43 Final  Cluster  Centers 
Cluster 
2  3 
STATUS  1  0  0 
CONTAIN  1  0  0 
CODCR  0  1  1 
CODSID  0  0  0 
CODN  0  0  0 
MUT  0  0  0 
MARKER  0  0  1 
CLOTHING  0  1  1 
GG  0  0  0 
BODPOSIT  1  1  0 
MISC  0  0  1 
CEIVITYPE  1  11  11  0 
Table  F.  40  19'h  Century  Data  -  K-means  Clustering:  Cluster  membership  3;  Squared  Euclidean 
distance 
Final  Cluster  Centers 
Cluster 
2  3 
STATUS  Civilian  Military  Military 
CONTAIN  Yes  No  No 
CODCR  No  Yes  Yes 
CODSID  No  No  No 
CODN  No  No  No 
MUT  No  No  No 
MARKER  No  No  Yes 
CLOTHING  No  Yes  Yes 
GG  No  No  No 
BODPOSIT  Norm  Norm  No 
MISC  No  No  Yes  - 
CEIVITYPE  Perm  Perm  Temp 
Table  F.  41  19'h  Century  Data  -  K-mcans  Clustering:  -  Cluster  membership  3;  Squared  Euclidean 
distance 
Number  of  Cases  In  each  Cluster 
Cluster  1  42.000 
2  30.000 
3  19.000 
Valid  91.000 
Missing  1  . 
000  1 
Table  F.  42  19'h  Century  Data  -  K-means  Clustering:  Cluster  membersMp  3;  Squared  Euclidean 
distance 
F-44 F.  7  Medieval 
Total  Variance  Explained 
Initial  Eigenvalues  Extraction  Sums  of  Squa  Loadinqs 
Component  Total  %  of  Variance  Cumulative  %  Total  %  of  Variance  Cumulative  % 
1  3.757  37.569  37.569  3.757  37.569  37.569 
2  1.216  12.161  49.730  1.216  12.161  49.730 
3  1.030  10.298  60.028  1.030  10.298  60.028 
4  1.014  10.139  70.167  1.014  10.139  70.167 
5 
. 
997  9.974  80.141 
6 
. 
918  9.179  89.320 
7 
. 
666  6.664  95.983 
8 
. 
262  2.619  98.602 
9 
. 
104  1.037  99.639 
10  1  3.610E-02  1 
. 
361  1  100.000 
Extraction  Method:  Principal  Component  Analysis. 
Table  F.  43  Medieval  Data  -  Factor  Analysis  (coefficients;  Principal  Components  (Correlation 
matrix)  with  Eigenvalues:  set  to  1) 
Communalities 
Initial  Extraction 
STATUS  1.000  .  903 
CONTAIN  1.000  .  618 
CODCR  1.000  .  736 
CODN  1.000  .  618 
MUT  1.000  . 
685 
MARKER  1.000  . 
730 
GG  1.000  . 
762 
BODPOSIT  1.000  . 
900 
misc  1.000  . 
139 
CEIVITYPE  1.000 
. 
926 
Extraction  Method:  Principal  Component  Analysis. 
Table  F.  44  Medieval  Data  -  Factor  Analysis  (coeiTicicnts;  Principal  Components  (Correlation 
matrix),  tvith  Eigenvalues;  set  to  1) 
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F-46 Dendrogram  using  Average  Linkage  (Between  Groups) 
Rescaled  Distance  Cluster  Combine 
0 
CASE05  10  15  20  25 
Label  Num  --------------------------------------------------- 
STATUS  I  -I- 
CEMTYPE  9 
BODPOSIT  7 
CODCR  3 
MUT  5 
GG  6 
CODN  4 
misc  8 
MARKER  10 
CONTAIN  2 
Figure  F.  13  Medieval  Data  -  Hierarchical  Clustering:  Bctween-group  Average;  Jaccard.  Measure 
of  Variables 
Dendrogram  using  Average  Linkage  (Between  Groups) 
Rescaled  Distance  Cluster  Combine 
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Figure  F.  14  Medieval  Data  -I  1-Herarchi,  hg:  Cluster  membei  ship  2-5;  Betwee 
Average;  Jaccard  Measure 
F-47 Dendrogram  using  Average  Linkage  (Between  Groups) 
Rescaled  Distance  Cluster  Combine 
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Figum  F.  13  Medieval  Data  -  Hierarchical  Clustering:  Between-group  Average;  Jaccard  Measure 
of  Variables 
Dendrogram  using  Average  Linkage  (Between  Groups) 
Rescaled  Distance  Cluster  Combine 
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Figure  F.  14  Medieval  Data  -I  Hierarchical  C  11g:  CIUStC-  IIII.  ILIVIIIship  2-5;  Between 
Average;  Jaccard  Measure 
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Figure  F.  14  Medicval  Data  -I  Hicrarchical  Clustcring:  Clustcr  mcmbership  2-5;  Between-group 
Avcrage;  Jaccard  Measure  (con't.  ) 
F49 Final  Cluster  Centers 
Cluster 
2  3 
STATUS  0  1 
CONTAIN  0  0  0 
CODCR  1  0  1 
CODN  0  0  0 
MUT  1  0  1 
GG  0  0  0 
BODPOSIT  1  1  0 
MISC  0  0  0 
CEIVITYPE  1  1  0 
,  MARKER  1  01  01  0 
Table  F.  46  Medieval  Data  -  K-incans  Clustering:  Cluster  membership  3;  Squared  Euclidean 
distance 
Final  Cluster  Centers 
Cluster 
1  2  3 
STATUS  Military  Civilian  Military 
CONTAIN  No  No  No 
CODCR  Yes  No  Yes 
CODN  No  No  No 
MUT  Yes  No  Yes 
GG  No  No  No 
BODPOSIT  Norm  Norm  No 
MISC  No  No  No 
CEMTYPE  Perm  Perm  Temp 
MARKER  No  No  1  No 
Table  F.  47  Medieval  Data  -  K-mcans  Clustering:  Cluster  membership  3;  Squared  Euclidean 
distance 
Number  of  Cases  In  each  Cluster 
Cluster  1  4.000 
2  31.000 
3  38.000 
Valid  73.000 
Missing 
.  000 
Table  F.  48  Medieval  Data  -  K-means  Clustering:  Cluster  membership  3;  Squared  Euclidean 
distance 
F-50 APPENDix  G-  COMMANDS  USED  IN  SOMTOOLBOX  FOR  MATLAB 
One  example  of  all  the  MATLAB  command  line  syntax  for  creating  and  visualising 
a  SOM  of  a  dataset  as  represented  in  Chapter  6:  Application  and  Results  of  the 
SOM  Neural  Network  (%  denotes  comment  regarding  the  command  (for  more  detail 
on  these  commands  and  comments  see  Vesanto  et  al.  2000)). 
GA  Spain  Commands 
sD=som  read  data('Spain.  datal) 
i  Rea-ds  data  from  an  ascii  file. 
sTop=som  topol_struct(Idatal,  sD) 
%  Topology  struct  contains  values  for  map  size,  lattice 
%  (default  is  'hexal)  and  shape  default  is  'sheet').  Map  size 
%  depends  on  training  data  and  the  number  of  map  units.  The 
%  number  of  map  units  depends  on  the  number  of  training 
%  samples. 
sMap  =  som 
- 
make(jsD) 
%  S6M-MAKE  Create,  initialize  and  train  Self-organizing  Map 
zMap  -  som  autolabe1(sMap,  sD,  'vote,  ) 
%  TýTs  function  automatically  labels  given  map/data  struct 
%  based  on  an  already  labelled  data/map  struct. 
colormap(l-gray) 
%  'colormapl(matrix)  user  defined  colormap 
som  show(sMap,  lnorml,  ld') 
%  Shows  basic  visualizations  of  SOM:  component  planes,  unified 
%  distance  matrices  as  well  as  empty  planes  and  fixed  colour 
%  planes. 
som.  show(sMap,  lumatl,  lalll,  lemptyl,  'Labels') 
%  Show  U-matrix  (lumat')  value  defines  the  variables  to  be 
%  used  for  calculating  a  u-matrix. 
som  show  add(Ilabell,  sMap,  'Textsize',  B,  'TextColorl,  lrl,  'Subplotl,  2) 
%  U-matrix  is  shown  on  the  left,  and  an  empty  grid  named 
%  'Labels'  is  shown  on  the  right. 
btous  =  som  b=s  (sl4ap,  sD) 
%  SOM-BMUS  Find  the  best-matching  units  from  the  map  for  the 
%  given  vectors 
h=  so=  hits(sMap,  sD) 
som  show  add(lhitl,  h,  'MarkerColorl,  lbl,  'Subplotl,  l) 
%  The  SOM  SHOW  function  makes  the  basic  visualization  of  the 
%  SOM.  Wiýh  SOM-SHOW-ADD  one  can  set  labels,  hit  histograms  or 
%  different  trajectories  on  this  visualization. 
som  show  clear(lhltl,  l) 
%  This  function  removes  the  objects  made  by  SOM-SHOW-ADD  from 
%a  figure.  It  simply  searches  for  the  objects  with 
%  certain  values  in  the  'Tag'  field. 
hl  =  som  hits(sMap,  sD.  data(1:  11,:  )); 
%  90M 
- 
HITS  Calculate  the  response  of  the  given  data  on  the  map 
h2  =  som  hi:  Es(sMap,  sD.  data(12:  34,:  )); 
h3  =  sortýhits(sMap,  sD.  data(35:  68,:  )); 
som  show  add(lhit',  Chl,  h2,  h3],  'MarkerColorl, 
G-1 [1  0  0;  010;  00  ll,  'Subplotl,  l) 
%  Multiple  hit  histograms  can  be  shown  simultaneously.  Three 
%  hit  histograms  corresponding  to  three  sites  of  the  five  is 
%  calculated  and  shown. 
U=  som  umat(smap)  ; 
%7som-umat:  Compute  unified  distance  matrix  of  self-organizing 
%  map 
Um  =  U(l:  2:  size(U,  l),  l:  2:  size(U,  2)) 
Colormap(l-gray) 
som  show(sHap,  lumat',  lall') 
sHa7p  =  som  autolabel(sHap,  sD,  Ivotel); 
som  show-ýd-d(Ilabell,  sMap,  'Textsize',  B,  'TextColorl,  lrl) 
som,  show  clear(lhitl,  l) 
subplot(1,2,1) 
h=sorý_pplane(sHap,  Um(:  )); 
%  Creates  some  basic  visualizations  of  the  SOM  grid:  the 
%  component  plane  and  the  unified  distance  matrix. 
set(h,  'Edgecolorl,  lnonel);  title(ID-matrix  (grayscale)') 
%  D-Matrix  -  median  distance  matrix  (with  grayscale) 
subplot(1,2,2) 
sorit. 
-cplane(zHap, 
lnonel,  l-Um(:  )/max(Um(:  ))) 
title(ID-matrix  (marker  size)') 
%  D-Matrix  -  median  distance  matrix  (with  map  unit  size) 
som  show  clear(lhit',  1) 
Colormap(l-gray) 
som,  ordeiý_cplanes  (sHap) 
%  SOM 
- 
ORDER 
- 
CPLANES  Orders  and  shows  the  SOM  component  planes 
colo==p(l-gray) 
subplot(1,2,1) 
h=sozý. 
_cplane([sMap. 
topol.  lattice,  'Ull,  sHap.  topol.  msize,  U(.:  )); 
set(h,  'Edgecolorl,  lnonel);  title(IU-matrixI) 
subplot(1,2,2) 
som  orderý_cplanes(sHap) 
coiormapa-gray) 
som  show(sMap,  lilmat',  Ialll,  lcompl,  [5:  6,8:  91,  lnorml,  ld') 
som  show  add(Ilabell,  sMap.  labels,  ltextsize',  B,  Itextcolorl,  lrl, 
I  sUI;  PloJ,,  5) 
som  show_clearChit',  I) 
colormap(I-gray) 
som  show(sHap,  lumat',  lall') 
h=  som  hits(sMap,  sD); 
som  show  add(Ilabell,  sMap.  labels,  ltextsize,,  S,  Itextcolort,  ',  re, 
I  SUEPlotT,  1) 
som,  show-clear(lhitl,  l) 
colormap(l-gray) 
som  show(sMap,  lcompl,  [8  91,  IumatI,  (8:  9,18,9  only'),  lumat',  lall') 
%  Show  8-9.  Component  planes  8  and  9  (variables  'Eight'  and 
%  'Nine') 
%  U-matrix  that  is  calculated  only  using  variables 
G-2 %  'Eight'  and  'Nine'  with  title  18,9  only' 
%  U-matrix  that  is  calculated  using  all  variables  with  the 
%  default  title  'U-matrixl 
som  show-add(Ilabell,  sMap.  labels,  ltextsizel,  8,  ltextcolorl,  lrl, 
Isubplot',  3) 
sD=som  read  data('Spain2.  datal) 
sTop=som  topol-struct(Idatal,  sD) 
sMap  =  som  make(sD) 
sMap  =  som  autolabel(sMap,  sD,  Ivotel 
colormap(I-gray) 
som  show(sHap,  lno=',  Idl) 
colozmap(l-gray) 
som  show(sMap,  lumatl,  lalll,  lemptyl,  'Labels') 
som  show  add(Ilabell,  sHap,  'Textsizel,  8,  'TextColorl,  lrl,  IS131bplotl,  2) 
bmus  =  som  bmus(sMap,  sD) 
h=  som  hits(sHap,  sD); 
som  show_clear(lhit',  l) 
hl  =  som  hits(sMap,  sD.  data(1:  11,:  )); 
h2  -  sortý-hits(sMap,  sD.  data(12:  34,:  )); 
h3  =  soiý'-hits(sMap,  sD.  data(35:  68,:  )); 
som  show  add(lhitl,  [hl,  h2,  h3l,  'MarkerColorl, 
Cl  6  0;  -6  1  0;  00  ll,  'Subplotl,  l) 
G-3 APPENDix  H-  NUMBERING  SYSTEM  AND  REcoRDs  USED  IN  SPSS  AND 
MATLAB 
H.  1  All  Data 
SPSS  SPSS  SPSS  SPSS 
REMED  Case  REMED  Case  REMID  Case  REMID  Case 
1124  1  1121  47  42  93  1234  139 
1126  2  1122  48  31  94  1237  140 
1128  3  1123  49  334  95  1250  141 
1131  4  1125  50  1170  96  1251  142 
1132  5  1127  51  1171  97  1256  143 
1134  6  1129  52  1172  98  1267  144 
1137  7  1130  53  1173  99  302  145 
1138  8  1133  54  1174  100  1186  146 
1205  9  1135  55  1175  101  1187  147 
1208  10  1136  56  1176  102  1188  148 
1210  11  1228  57  1177  103  1190  149 
1211  12  1229  58  1178  104  1191  150 
1213  13  1230  59  1179  105  1192  151 
1214  14  1231  60  1180  106  1193  152 
1215  15  1232  61  1181  107  1194  153 
1221  16  1233  62  1140  108  1195  154 
1222  17  1206  63  1141  109  1196  155 
1226  18  1207  64  1142  110  1197  156 
5  19  1209  65  1143  ill  1198  157 
12  20  1212  66  1144  112  1199  158 
13  21  1216  67  1145  113  1200  159 
14  22  1217  68  1146  114  1235  160 
15  23  1218  69  1147  115  1236  161 
17  24  1219  70  1148  116  1238  162 
18  25  1220  71  1149  117  1239  163 
19  26  1223  72  1150  118  1240  164 
20  27  1224  73  1151  119  1241  165 
21  28  1225  74  1152  120  1242  166 
23  29  1227  75  1153  121  1243  167 
26  30  6  76  1154  122  1244  168 
28  31  7  77  1155  123  1245  169 
30  32  8  78  1156  124  1246  170 
32  33  9  79  1157  125  1247  171 
33  34  10  80  1158  126  1248  172 
34  35  11  81  1159  127  1249  173 
36  36  16  82  1160  128  1252  174 
38  37  22  83  1161  129  1253  175 
333  38  24  84  1162  130  1254  176 
335  39  25  85  1163  131  1255  177 
1182  40  27  86  1164  132  1257  178 
1183  41  29  87  1165  133  1258  179 
1184  42  35  88  1166  134  1259  180 
1185  43  37  89  1167  135  1260  181 
1203  44  39  90  1189  136  1261  182 
1204  45  40  91  1201  137 
1120  46  41  92  1202  138 
H-1 SPSS  SPSS  SPSS  SPSS 
REMID  Case  REMID  Case  REMED  Case  REMID  Case 
1262  183  53  235  115  287  201  339 
1263  184  54  236  116  288  203  340 
1264  185  55  237  117  289  204  341 
1265  186  56  238  118  290  205  342 
1266  187  57  239  119  291  206  343 
301  188  58  240  120  292  207  344 
303  189  59  241  123  293  208  345 
304  190  60  242  124  294  209  346 
305  191  61  243  125  295  210  347 
306  192  62  244  126  296  211  348 
307  193  63  245  127  297  212  349 
308  194  64  246  128  298  213  350 
309  195  65  247  131  299  214  351 
310  196  66  248  133  300  215  352 
311  197  67  249  134  301  216  353 
312  198  68  250  135  302  217  354 
313  199  69  251  136  303  218  355 
314  200  70  252  137  304  219  356 
315  201  71  253  138  305  220  357 
316  202  73  254  139  306  221  358 
317  203  74  255  140  307  222  359 
318  204  76  256  141  308  223  360 
319  205  77  257  142  309  224  361 
320  206  78  258  143  310  225  362 
321  207  80  259  144  311  226  363 
322  208  81  260  145  312  227  364 
323  209  82  261  146  313  228  365 
324  210  84  262  147  314  229  366 
325  211  85  263  148  315  230  367 
326  212  86  264  149  316  231  368 
327  213  88  265  150  317  232  369 
328  214  91  266  151  318  233  370 
329  215  92  267  152  319  234  371 
330  216  93  268  153  320  235  372 
331  217  94  269  154  321  236  373 
332  218  95  270  155  322  237  374 
336  219  97  271  156  323  239  375 
338  220  98  272  157  324  240  376 
339  221  99  273  158  325  241  377 
340  222  100  274  159  326  242  378 
341  223  101  275  160  327  243  379 
342  224  102  276  161  328  244  380 
43  225  104  277  162  329  245  381 
44  226  105  278  191  330  246  382 
45  227  106  279  192  331  247  383 
46  228  108  280  193  332  248  384 
47  229  109  281  194  333  249  385 
48  230  110  282  195  334  250  386 
49  231  ill  283  197  335  251  387 
50  232  112  284  198  336  337  388 
51  233  113  285  199  337  72  389 
52  234  114  286  200  338  75  390 
H-2 SPSS  SPSS  SPSS  SPSS 
REMID  Case  REMED  Case  REMID  Case  REMID  Case 
79  391  130  402  171  413  184  424 
83  392  132  403  172  414  185  425 
87  393  196  404  173  415  186  426 
89  394  202  405  176  416  188  427 
90  395  238  406  177  417  189  428 
96  396  164  407  178  418  190  429 
103  397  165  408  179  419  163  430 
107  398  166  409  180  420  169  431 
121  399  167  410  181  421  174  432 
122  400  168  411  182  422  175  433 
129  401  170  412  183  423  187  434 
H.  2  All  Conflict  Data 
SPSS  SPSS  SPSS  SPSS 
REMED  Case  REMID  Case  REMID  Case  REMED  Case 
5  75  1127  87  1176  109  1222  145 
6  76  1128  88  1177  110  1223  146 
7  77  1129  16  1178  ill  1224  147 
8  78  1130  17  1179  112  1225  73 
9  79  1131  18  1180  113  1226  148 
10  80  1132  19  1181  114  1227  149 
11  37  1133  20  1182  29  1228  32 
12  81  1134  21  1183  48  1229  150 
13  82  1135  22  1184  30  1230  151 
14  51  1136  23  1185  31  1231  152 
15  52  1137  24  1186  115  1232  153 
16  1  1138  42  1187  116  1233  154 
17  38  1140  89  1188  117  1234  155 
18  53  1141  90  1189  118  1235  156 
19  54  1142  25  1190  119  1236  157 
20  55  1143  91  1191  120  1237  158 
21  56  1144  92  1192  121  1238  159 
22  57  1145  26  1193  122  1239  160 
23  58  1146  93  1194  123  1240  161 
24  83  1147  94  1195  124  1241  162 
25  59  1148  95  1196  125  1242  163 
26  60  1149  96  1197  126  1243  164 
27  39  1150  43  1198  127  1244  165 
28  40  1151  97  1199  128  1245  166 
29  2  1152  98  1200  129  1246  167 
30  61  1153  99  1201  130  1247  168 
31  183  1154  44  1202  131  1248  169 
32  84  1155  27  1203  132  1249  74 
33  62  1156  45  1204  133  1250  170 
34  3  1157  46  1205  68  1251  171 
35  4  1158  47  1206  134  1252  172 
36  85  1159  63  1207  69  1253  173 
37  5  1160  64  1208  135  1254  174 
H-3 SPSS  SPSS  SPSS  SPSS 
REMED  Case  REMID  Case  REMED  Case  REMID  Case 
38  86  1161  65  1209  136  1255  175 
39  41  1162  28  1210  137  1256  176 
40  6  1163  100  1211  140  1257  177 
41  7  1164  101  1212  141  1258  178 
42  8  1165  102  1213  70  1259  50 
1120  9  1166  66  1214  138  1260  179 
1121  10  1167  67  1215  139  1261  33 
1122  11  1170  103  1216  49  1262  180 
1123  12  1171  104  1217  71  1263  181 
1124  13  1172  105  1218  142  1264  34 
1125  14  1173  106  1219  143  1265  182 
1126  15  1174  107  1220  72  1266  35 
1175  108  1221  144  1267  36 
H.  3  Spain  Data 
SPSS  SPSS  SPSS  SPSS 
REMID  Case  REMID  Case  RENDED  Case  REMED  Case 
218  15  1234  22  235  57  1251  38 
219  7  1235  23  236  58  1252  40 
220  16  1236  24  237  59  1253  41 
221  50  1237  25  238  1  1254  42 
222  9  1238  26  239  60  1255  43 
223  51  1239  27  240  61  1256  39 
224  13  1240  28  241  62  1257  44 
225  52  1241  29  242  63  1258  45 
226  17  1242  30  243  20  1259  6 
227  53  1243  32  244  64  1260  46 
228  54  1244  33  245  65  1261  3 
229  55  1245  34  246  66  1262  47 
230  18  1246  35  247  21  1263  48 
231  8  1247  36  248  67  1264  4 
232  19  1248  37  249  14  1265  49 
233  56  1249  12  250  68  1266  5 
234  10  1250  31  251  11  1267  2 
HA  Korea  Data 
SPSS  SPSS  SPSS  SPSS 
REMED  Case  REMED  Case  RENDID  Case  REMID  Case 
1140  1  1160  21  176  42  197  63 
1141  2  1161  22  177  43  198  64 
1142  3  1162  23  178  44  199  65 
1143  4  1163  24  179  45  200  66 
1144  5  1164  25  180  46  201  67 
1145  6  1165  26  181  47  202  68 
1146  7  1166  27  182  48  203  69 
1147  8  1167  28  183  49  204  70 
1148  9  163  29  184  50  205  71 
H-4 SPSS  SPSS  SPSS  SPSS 
REMID  Case  REMED  Case  REMED  Case  REMIED  Case 
1149  10  164  30  185  51  206  72 
1150  11  165  31  186  52  207  73 
1151  12  166  32  187  53  208  74 
1152  13  167  33  188  54  209  75 
1153  14  168  34  189  55  210  76 
1154  15  169  35  190  56  211  77 
1155  16  170  36  191  57  212  78 
1156  17  171  37  192  58  213  79 
1157  18  172  38  193  59  214  80 
1158  19  173  39  194  60  215  81 
1159  20  174  40  195  61  216  82 
175  41  196  62  217  83 
H.  5  Balkans  Data 
SPSS  SPSS  SPSS  SPSS 
REMED  Case  REMED  Case  REMED  Case  REM][[)  Case 
1170  1  1203  30  103  60  133  90 
1171  2  1204  31  104  61  134  91 
1172  3  75  32  105  62  135  92 
1173  4  76  33  106  63  136  93 
1174  5  77  34  107  64  137  94 
1175  6  78  35  108  65  138  95 
1176  7  79  36  109  66  139  96 
1177  8  80  37  110  67  140  97 
1178  9  81  38  111  68  141  98 
1179  10  82  39  112  69  142  99 
1180  11  83  40  113  70  143  100 
1181  12  84  41  114  71  144  101 
1186  13  85  42  115  72  145  102 
1187  14  86  43  116  73  146  103 
1188  15  87  44  117  74  147  104 
1189  16  88  45  118  75  148  105 
1190  17  89  46  119  76  149  106 
1191  18  90  47  120  77  150  107 
1192  19  91  48  121  78  151  108 
1193  20  92  49  122  79  152  109 
1194  21  93  50  123  80  153  110 
1195  22  94  51  124  81  154  111 
1196  23  95  52  125  82  155  112 
1197  24  96  53  126  83  156  113 
1198  25  97  54  127  84  157  114 
1199  26  98  55  128  85  158  115 
1200  27  99  56  129  86  159  116 
1201  28  100  57  130  87  160  117 
1202  29  101  58  131  88  161  118 
102  59  132  89  162  119 
H-5 H.  6  19"'  Century  North  America  Data 
SPSS  SPSS  SPSS  SPSS 
REMID  Case  REMID  Case  REMID  Case  REMED  Case 
1120  1  1205  24  1228  47  53  70 
1121  2  1206  25  1229  48  54  71 
1122  3  1207  26  1230  49  55  72 
1123  4  1208  27  1231  50  56  73 
1124  5  1209  28  1232  51  57  74 
1125  6  1210  29  1233  52  58  75 
1126  7  1214  30  336  53  59  76 
1127  8  1215  31  337  54  60  77 
1128  9  1211  32  338  55  61  78 
1129  10  1212  33  339  56  62  79 
1130  11  1213  34  340  57  63  80 
1131  12  1216  35  341  58  64  81 
1132  13  1217  36  342  59  65  82 
1133  14  1218  37  43  60  66  83 
1134  15  1219  38  44  61  67  84 
1135  16  1220  39  45  62  68  85 
1136  17  1221  40  46  63  69  86 
1137  18  1222  41  47  64  70  87 
1138  19  1223  42  48  65  71  88 
1182  20  1224  43  49  66  72  89 
1183  21  1225  44  50  67  73  90 
1184  22  1226  45  51  68  74  91 
1185  23  1227  46  52  69 
11.7  Medieval  Data 
SPSS  SPSS  SPSS  SPSS 
REMID  Case  REMID  Case  REMIED  Case  REMID  Case 
5  1  24  20  301  39  319  57 
6  2  25  21  302  40  320  58 
7  3  26  22  303  41  321  59 
8  4  27  23  304  42  322  60 
9  5  28  24  305  43  323  61 
10  6  29  25  306  44  324  62 
11  7  30  26  307  45  325  63 
12  8  31  27  308  46  326  64 
13  9  32  28  309  47  327  65 
14  10  33  29  310  48  328  66 
15  11  34  30  311  49  329  67 
16  12  35  31  312  50  330  68 
17  13  36  32  313  51  331  69 
18  14  37  33  314  52  332  70 
19  15  38  34  315  53  333  71 
20  16  39  35  316  54  334  72 
21  17  40  36  317  55  335  73 
22  18  41  37  318  56 
23  19  42  38 
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